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Passaic Valley Sewerage Commissioners 
Interim 

Sewer System Inventory and 
Assessment Report 

for the 
Towns of Harrison and Kearny, 

The Borough of East Newark, and the 
Cities of Newark and Paterson 

I. Purpose and Objectives 

The General Permit for combined sewer systems requires the development of a CSO 

Discharge Characterization Study consisting of a field calibrated and verified Combined Sewer 

Overflow Model designed to represent the combined sewer system's response to historical events 

of precipitation. The purpose of the Sewer System and Inventory Report, the requirements of 

which are outlined in Part V.B.4.C. of the General Permit for Combined Sewer Systems NJPDES 

No. 0105023, is to provide the system information required for the development of a Storm 

Water Management Model (SWMM) for each catchment area. 

The objectives of this report area are to develop, on a drainage area and system wide basis, 

the following: 

a) a comprehensive inventory of all elements of the combined sewer system including, but 

not limited to: all sewer lines, regulators, tide gates, diversion chambers, pumping stations, 

interceptors, trunk sewers, and outfall structures; 

b) information upon the operational status, condition, and hydraulic capacity of all facilities; 

and 

c) an overall understanding of the control and transport facilities used to transfer wastewater 

flows from the combined sewer system to the treatment plant. 
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DEL 
At a minimum the report requires detailed drawings of all regulators, tide gates, and flow 

diversion structures in plan and profile view and field verification of existing data. 

The information provided herein has been developed from existing information and some field 

verification. Additional, more detailed, information will be developed during the monitoring and 

modeling studies which will be undertaken as part of the requirements of the general permit. As 

this information is obtained, the Sewer System Inventory shall be updated to include new data 

and/or system modifications which are discovered. 

The assessment of the combined sewer overflow facilities, which is required under the General 

Permit, will be conducted, for CSO facilities owned and/or operated by PVSC, by Charles A. 

Manganaro Consulting Engineers and will be reported upon separately. The assessment of the 

combined sewer systems, including any control facilities owned and operated by the municipality, 

is the requirement of the municipality and will also be reported upon separately. 

II. Introduction 

The Passaic Valley Sewerage Commissioners (PVSC) provide wastewater treatment service to 

forty-seven (47) municipalities within their north-central New Jersey service district. The PVSC 

District covers approximately 150 square miles, mosdy within the Passaic River drainage basin from 

Newark Bay to the Great Falls in Paterson. The main interceptor sewer of the PVSC, which begins at 

Prospect Street in Paterson, generally follows the alignment of the Passaic River to the PVSC Water 

Pollution Control Facility in the City of Newark. The extent of the PVSC Service District and the area 

combined sewer areas within the report area is illustrated in Figure 1. 
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Seven (7) of the municipalities within the PVSC District have combined sewer systems which have 

received Authorization to Discharge under the General NJPDES Permit for Combined Sewer Systems 

NJO105023. Two of the combined sewer municipalities, the Cities of Bayonne and Jersey City, own 

and operate their own combined sewer systems, interceptors, CSO Control Facilities, and pumping 

stations, and jointly own the force main used to transport wastewater to the primary clarifiers at the 

PVSC treatment plant in Newark. The PVSC does not have any combined sewer overflow control or 

transportation facilities which service this section of the District. Consequently the Cities of Bayonne 

and Jersey City will be undertaking their own Discharge Characterization Studies. 

The other municipalities with combined sewer systems include the Towns of Harrison and Kearny, 

the Borough of East Newark and the Cities of Newark and Paterson. All of these municipalities are 

tributary to PVSC interceptors and most of their combined sewer systems are tributary to CSO control 

facilities owned and/or operated by PVSC. Accordingly PVSC has offered to undertake the CSO 

Discharge Characterization Study, including the Sewer System Inventory, on behalf of the Towns of 

Harrison and Kearny, the Borough of East Newark, and the Cities of Newark and Paterson. The 

system analysis portion of this report shall be restricted to those portions of the combined sewer system 

which are owned and/or operated by PVSC. This includes the PVSC combined sewer control facilities 

and the PVSC Interceptor. 

DL Service System Inventory 

1. Previous Studies 

The Passaic Valley Sewerage Commissioners conducted a Combined Sewer Overflow 
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Analysis (Overflow Analysis) in the mid-1970's of all combined sewer control facilities and 

bypasses which discharge to the Passaic River. The work was undertaken as part of the 

District's Phase 1 Sewer System Evaluation Survey by Killam Associates and was reported 

upon in a Report to the Passaic Valley Sewerage Commissioners in 1976. The study developed 

detailed background information upon each of the PVSC combined sewer control facilities 

including the physical size and hydraulic characteristics of the regulator. In addition to the 

physical characteristics of the subcatchment and control facility, monitoring of each regulator 

was conducted to develop base information upon dry and wet weather flows and water quality. 

The Overflow Analysis was used as a principal source of information in the development of this 

report. 

Since the time of the Overflow Analysis, the PVSC has entered into an agreement with the 

City of Newark to operate the South Side Interceptor which was not evaluated nor modeled 

under previous studies. The South Side of Newark includes three (3) major CSO drainage 

basins (Peddie, Queen and Waverly) covering over 3,000 acres which discharge to the 

Peripheral Ditch surrounding the airport. The information developed under the Overflow 

Analysis has been updated and modified to include those areas tributary to the South Side 

Interceptor. 

2. Additional Information 

The Sewer System Inventory and Assessment Report does herein incorporate by reference 

the Passaic Valley Sewerage Commissioners Combined Sewer Systems for East Newark, 

Harrison, Kearny, Newark and Paterson, Facilities Inventory Sewer Service Area Maps 

4 
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dated February 1996, and the Passaic Valley Sewerage Commissioners Combined Sewer 

Overflow Facilities Plan, Profile of Major Interceptors. Both of the above referenced 

documents provide significant information on the combined sewer systems tributary to CSO 

Control Facilities. 

3. General Information 

The combined sewer systems within the Passaic Valley Sewerage Commissioners District 

were originally designed to discharge untreated wastewater into the Passaic River and Newark 

Bay. The Passaic Valley Sewerage Commissioners constructed transport and treatment 

facilities between 1912 and 1924 to provide primary treatment of wastewater from 

municipalities along the Passaic River from Newark to Paterson. In addition to a system of 

interceptors to transfer the wastewater to the sewage treatment plant in Newark, flow control 

structures or regulators were constructed to divert the wastewater from the municipal 

combined sewer systems to the interceptor. The flow control structures also had the function 

of preventing surcharging of the interceptor by restricting or closing the regulator gate to the 

interceptor and diverting the flow to the original outfall to the Passaic River during periods of 

rainfall. 

A typical PVSC combined sewer overflow control facility is illustrated in Figure 2. Under 

dry weather conditions wastewater enters the sandcatcher and is diverted by an overflow weir 

through an orifice to the regulator chamber and then to the interceptor. The sandcatcher is 

used to collect grit from the system and to prevent its entrance into the interceptor system. As 

flow height in the sandcatcher increases, it exceeds the height of the overflow weir and excess 
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flow is discharged as a combined sewer overflow. In most cases, a tide gate chamber is located 

between the receiving waters and the sandcatcher to prevent the entrance of extraneous waters 

into the interceptor system. In addition, manual flap valves are located in most sandcatcher 

chambers which allow for manual closure of the regulator valve if needed. 

Most of the PVSC combined sewer control facilities in Newark have been modified to 

allow the Water Pollution Control Facility on Wilson Avenue in Newark to control flow to the 

interceptor during period of significant precipitation. The PVSC CSO Control Facilities along 

the Main Interceptor in Newark have been modified to use sluice gates to control flow into the 

interceptor. In this manner, stormwater flows from the City of Newark can be diverted away 

from the interceptor to allow adequate flow capacity to upstream combined and separate sewer 

areas under high storm flow conditions. 

The PVSC CSO control facilities and interceptors included sixty-three (63) combined 

sewer overflow regulators and approximately 185,000 linear feet of interceptor sewer servicing 

both combined and separate sanitary sewer systems in forty-seven (47) municipalities. The 

extent of the PVSC District includes combined sewer systems on both ends of the Main 

Interceptor system, with the City of Paterson at the head end of the interceptor and the City of 

Newark at the bottom. In addition to the control and interceptor sewers originally owned and 

operated by the PVSC, the Commissioners have entered into an agreement with the City of 

Newark to operate the South Side Interceptor Sewer which has three (3) CSO overflow 

control facilities to regulate the flow from the South Side of Newark to the PVSC Water 

Pollution Control Facilities on Wilson Avenue. 
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In addition to the PVSC CSO control facilities there are a number of CSO points which 

have control facilities owned and operated by the City of Paterson or the City of Newark. 

These will be evaluated by the individual City but are referenced since they are located within 

the drainage basins for PVSC control facilities and interceptors. The PVSC control facilities 

and interceptor system are illustrated on Figure 2 for those transport facilities servicing the City 

of Paterson. Also illustrated are the discharge points for the City of Paterson CSO control 

facilities. Similarly, the PVSC control facilities and interceptor system for the Kearny, East 

Newark, Harrison, and Newark Area, including City of Newark CSO discharge points are 

illustrated on Figure 3. 

3.1 The PVSC Interceptor System 

The intercepting system owned and operated by the PVSC services forty-five (45) 

municipalities within the District. The only two municipalities within the District which do not 

discharge to these facilities are the City of Bayonne and Jersey City, These municipalities 

joined the PVSC District recently and have their own force main to transfer flow to the PVSC 

Water Pollution Control Facility in Newark. 

The 1973 Report on Proposed Sewerage Facilities Volume 1 completed for the Passaic 

Valley Sewerage Commissioners by Charles A. Manganaro Consulting Engineers., included a 

detailed review of existing records and an analysis of existing flows and the capacity of the 

PVSC Interceptor System. This analysis furnished information concerning the location, size, 

shape, length, and average slope of each interceptor branch as well as details about the 
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municipalities and sewer systems tributary to various segments. The interceptor analysis also 

made projections upon the peak flow anticipated in the year 2040. A complete reproduction of 

the Charles A. Manganaro, Inc. report upon the existing interceptor system is included as 

Appendix A to this report. 

The Passaic Valley Sewerage Commissioners are updating the existing analysis of the main 

and branch interceptor which is anticipated to be completed in the later part of 1996. 

Inspections are being conducted at approximately 300 manholes within the system to evaluate 

the structural condition of the sewer as well as to determine whether construction plans which 

were used in the 1974 analysis are accurate. The information developed under this project will 

be used to develop, calibrate, and verify a hydraulic model of the interceptor system which will 

provide PVSC with the ability to meet the requirement contained in the draft NJPDES permit 

to maximize flows from the combined sewer system to the Water Pollution Control Facility in 

Newark. 

3,2 PVSC CSO Control Facilities 

There are presently sixty-three (63) combined sewer overflow control facilities which are 

owned and/or operated by PVSC. The facilities are located in the Cities of Newark and 

Paterson, the Towns of Harrison and Kearny, and the Borough of East Newark. Three (3) of 

the combined sewer overflow facilities are owned by the City of Newark, but operated by 

PVSC These include the Peddie, Queen, and Waverly regulators which are tributary to the 

South Side Interceptor and discharge to the Peripheral Ditch which surrounds Newark Airport. 
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All of the combined sewer overflow control facilities, with the exception of the Peddie, 

Queen, and Waverly were investigated and evaluated in detail during the Overflow Analysis 

conducted by Killam Associates in 1976. Reproductions from the Overflow Analysis are 

included in Appendix B of this report for each of the sixty (60) combined sewer overflow 

points evaluated at that time. Broken down by municipality and drainage basin, the report 

provides a general background into combined sewer systems in each municipality as well as a 

narrative, graphical, and tabular data upon the system characteristics of each drainage basin and 

control facility. 

The following list provides a general description of the information available in Appendix B 

and the order in which it can be located: 

a. Plate A - Plan and Profile of the combined sewer control facility; 

b. Plate B - Contract Drawings of the combined sewer control facility; 

c. Plate C - A Schematic of the control facility operations; 

d Plate D - Plan of Collection System showing service area for the combined sewer 

overflow control facility. 

Additional information on each CSO drainage basin is provided in the Drainage Area & Land 

Use Report for the CSO municipalities in the PVSC District. 

It is anticipated that dry weather flows and water quality will be obtained from each of the 

drainage areas during the development of the Storm Water Management Model (SWMM). In 
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addition, PVSC is currently undertaking an additional analysis of the operating, hydraulic, and 

structural condition of the PVSC control facilities and interceptor system. As this work is 

completed, the information contained herein will be modified as required. It is anticipated that 

the basic information provided on each drainage basin will not change since this information 

was developed and field verified at the time of the Overflow Analysis. 

3.3 Theoretical Flow Capacity Analysis 

The capacity relationship of the municipal collector sewers, CSO control facilities, and 

interceptors will determine the overall capacity of that section of the combined sewer system 

and the frequency of an overflow event. The EPA's Nine Minimum Control Standards for 

CSOs, which has been incorporated in the PVSC discharge permit, requires the maximization 

of flow to the treatment plant during wet weather events. While it is known that the municipal 

collector sewers have a much greater flow capacity than the regulator or interceptor, it is 

important to recognize locations wherein the regulator or interceptor capacity is not being fully 

utilized during wet weather events. Maximization of flow to the interceptor system will reduce 

the combined sewer overflow discharge volume to the receiving water and can thus reduce the 

overall pollutant impacts at minimal or no additional cost. 

The Passaic Valley Sewerage Commissioners are currently undertaking a detailed 

investigation of the PVSC interceptor system to evaluate the overall carrying capacity of main 

and branch interceptors. A mathematical model will be developed to allow for the analysis of 

this complex system. The development of this model will allow the PVSC to better understand 

its transport system and to evaluate whether it is being fully utilized during wet weather events. 
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This information can then be used to determine where and what types of system or operating 

modifications will be necessary to comply with this requirement. 

Notwithstanding the above, a theoretical capacity analysis of the municipal collector 

sewers, regulators, and interceptors has been developed to provide some understanding of the 

hydraulics of the regulator and interceptor system. Three (3) tables have been developed using 

existing information from past reports and analyses. Each table provides information upon the 

drainage basin, control facility name, drainage basin, collector sewer size, shape and capacity, 

an estimate of the regulator capacity and information on the size and capacity of the 

interceptor. 

The regulator capacity provided in these tables was developed in the Overflow Analysis. 

The flow rate given represents that flow rate which will produce an overflow. While the 

regulator capacity is actually slightly less than the flow rate provided, this flow rate provides a 

good estimate of the regulator capacity under actual storm flow conditions. The interceptor 

capacity is based upon theoretical flow determinations provided in the Charles Manganaro 

interceptor analysis included in Appendix A, while the collector sewer capacity adjacent to the 

control facility is based upon plan and profiles in the Overflow Analysis or the Profile of 

Maj or Interceptors previously referenced. 

The theoretical flow capacity analysis has been broken down into three (3) tables. 

Information on the collectors, regulators and interceptors servicing the City of Paterson is 

1 1  K L L G Q 1 5 4  



provided on Table 1, for the Harrison, Keamy and East Newark Area on Table 2, and the City 

of Newark on Table 3. As previously indicated the capacities shown are based upon free flow 

conditions and may not truly represent the hydraulics of the system under actual conditions. 

The land side and interceptor models which will be developed should provide a much better 

understanding of the dynamics of the PVSC transport system and will be used to update and 

supersede this theoretical analysis. 

4. Municipal CSO Control Facilities 

In addition to the CSO control facilities which are owned and/or operated by the Passaic 

Valley Sewerage Commissioners, there are combined sewer overflow control facilities which 

are owned and operated by individual municipalities. Both the City of Newark and Paterson 

own and operate control facilities which are located upstream of the PVSC regulator and 

interceptor system. The municipal controls were constructed under various projects to provide 

hydraulic relief to areas which were prone to street flooding or backups due to surcharging of 

the combined sewer system. 

The City of Newark is currently undertaking a study of the combined sewer facilities which 

are owned and operated by the City. Information on the location of these facilities is provided 

on the Facilities Inventory Sewer System Map prepared by PVSC, while profiles of several 

of the major combined sewer overflow control facilities tributary to the Adams Street discharge 

pipe are shown on Combined Sewer Overflow Facility Plan, Major Interceptor Profiles 

which was prepared during the CSO Facilities Plan in 1983. Additional information compiled 

by the City of Newark will be incorporated into this report when the information is made 
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Table 1 

Theoretical Flow Capacity Analysis 
Collector Sewers, Control Facilities, and Interceptors 

servicing the 
City of Paterson 

7K 

CD 
CD 

Cn 

PVSC Drainage Collector Collector . Collector PVSC PVSC PVSC PVSC 
CSO Permit Control Facility Area Sewer Sewer Sewer Regulator Interceptor Interceptor Interceptoi 

Number Sub Area Name (Acres) Pipe Size Pipe Shape Capacity Capacity Pipe Size Shape Capacity 
(inches) (MGD) (MGD) (inches) (MGD) 

1 A1 &AA Curtis PI. 1214 72 circular 300.0 18.8 30 round * 

15 A2 SUM Park 47 30 circular 11.3 1.5 16 round 3.8 
2 Mulberry St. 2 24 circular 21.3 2.0 45 round 20.8 
3 West Broadway 4 18 circular 3.9 4.5 45 round 20.8 
4 Bank St. 1.5 18 circular 5.2 45 round 20.8 
5 Bridge St 15 52x31 (42) brick arch 47.2 10:9 45 round 20.8 

Hudson Street Siphon 

16 B1 Northwest St. 242 72 circular 330.0 15.0 30 circular 7.8 
17 Arch St. 32 18 circular 0.0 2.3 30 circular 7.8 
18 Jefferson St. 38 20 x 30(24) brick egg 7.8 30 circular 7.8 
19 Stout St. 15 18 circular 34.2 30 circular 7.8 
20 No. Straight St. 82 30 x 45(36) brick egg 25.8 15 circular 2.7 

siphon Hudson St. 148 siphon 12.3 

6 F Montgomery St. 374 60 circular 122.0 25.0 57 circular 35.9 
7 G1.G2 Straight St 112 48 circular 94.0 10.9 57 circular 39.9 
8 Franklin Street 2 12 circular 4.0 57 circular 39.9 
9 H Keen Street 17 24 circular 10.0 8.1 57 circular 39.9 
10 CC Warren St. 104 20 x 30(24) brick egg 25.6 18.7 30 circular 10.1 

21 Bergen St 11 18 circular 31.0 8.1 24 circular 4.9 
22 C Short St 32 30x45(36) brick egg 51.7 5.7 24 circular 4.9 

11 J 6th Ave. 41 18 circular 5.2 8.3 15 circular * 

12 K 5th St. & 5th Ave. 8 24 circular 6.0 12.5 65 horseshoe 46.4 
13 E. 11st Street 103 36 circular 44.1 6.1 18 circular * 

14 E.12th St. & 4th Ave 25 30 circular 38.1 12.2 65 horseshoe 46.6 
23 Y 2nd Ave. 26 20x30(24) brick egg 17.6 10.1 65 horseshoe 49.8 
24 N 3rd Ave. 66 24 x 36(30) brick egg 29.2 8.3 65 horseshoe 49.8 
25 R&S Tenth Ave. & 33rd St 694 40 x 60(48) brick egg 125.0 15.0 65 horseshoe 57.4 

72 circular 172.0 
26 U 20th Ave. 62 60 circular 11.9 5.4 72 horseshoe 59.4 
27 V1&V2 Market St. 1461 84 circular 180.0 37.7 81 horseshoe 81.5 

Note: For Non-circular Pipe ( ) represents the equivalent circular pipe diameter 
* Not Available - See Appendix A 

C \JOBS\26I600\SSCAPACITY WB2 



Table 2 
Theoretical Flow Capacity Analysis 

Collector Sewers, Control Facilities, and Interceptors 
servicing the 

Harrison, Kearny and East Newark Area 

PQ 

PVSC Drainage Collector Collector Collector PVSC PVSC PVSC 
CSO Permit Control Facility Area Sewer Sewer Sewer Regulator Interceptor Interceptor Interceptor 

Municipality Number Sub Area Name (Acres) Pipe Size Pipe Shape Capacity Capacity Pipe Size Shape Capacity 
(inches) (MGD) (MGD) (inches) (MGD) 

Kearny 31 B Nairn St 157 18 circular 5.7 3.2 18 circular * 

Kearny 32 Marshall St 19 15 circular 2.9 2.5 18 circular * 

Kearny 33 B Johnston St. 250 40x60(48) brick egg 91.2 7.3 33 circular 9.4 
East Newark 38 A Central Avenue 55 30x45 (36 brick - egg 59.5 36 circular 10.6 

Harrison 40 Cleveland Ave. 16 20 circular 31.7 3.2 36 circular * 

Harrison 41 A Harrison Ave. 84 30 x 45 (36) brick - egg 26.2 5.8 36 circular * 

Harrison 42 Dey St. 2 12 circular 1.7 2.9 36 circular 

Harrison 43 A Middlesex St. 64 24 circular 8.3 3.6 15 circular * 

Kearny 34 C Ivy St 831 84x108 elliptical brick 400 36 circular * 

Kearny 35 Bergen Ave. 110 30 brick 22.6 1.6 36 circular * 

Kearny 36 Tappan St. 54 24 circular 7.8 2 12 circular * 

Kearny 37 Dukes St 18 24 circular 12.2 2 42 circular 16.6 
48 circular * 

Harrison 45 A Worthington Ave. 208 24 circular 6.4 5.9 12 circular * 

Harrison 44 Bergen St. 38 24 circular 10.8 4.4 48 circular * 

Kearny 28 Stewart St. 39 18 circular 19.5 3.1 12 circular * 

Kearny 29 Washington St. 10 18 circular 20 1.8 12 circular * 

CD 
CD 

Note: For Non-circular Pipe ( ) represents the equivalent pipe diameter 
* Not Available - See Appendix A 

Cn 
_rv 
CN 
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Table 3 
Theoretical Flow Capacity Analysis 

Collector Sewers, Control Facilities, and Interceptors 
servicing the 
City of Newark 

CD 
CD 

m 

PVSC Drainage Collector Collector Collector PVSC PVSC PVSC PVSC 

CSO Permit Control Facility Area Sewer Sewer Sewer Regulator Interceptor Interceptor Interceptor 

Number Sub Area Name (Acres) Pipe Size Pipe Shape Capacity Capacity Pipe Size Shape Capacity (Acres) 
(inches) (MGD) (MGD) (inches) (MGD) 

46 B Verona Ave. 370 56 Circular 93.8 19 126 Horseshoe 214 

47 D Delevan St 55 10 Circular 1.75 - 126 Horseshoe 214 47 
12 Circular 1.8 - 126 Horseshoe 214 

48 E ' Herbert PI. 241 48 Circular 157 5.8 126 Horseshoe 266 

49 Third St. 3 15 Circular 1.87 2.9 135 Semi-Ellip 266 

50 F1 Fourth Ave. 200 42 Circular 134 3.6 135 Circular 266 

51 J,J1,J2,K Clay St 1739 111"x81" Semi-Ellip North - 395 73 135 Circular 266 J,J1,J2,K Clay St 
1H"x81" Semi-Ellip South - 395 73 135 Circular 266 

F Passaic St. 27 18 Circular 5.26 4.8 18(Branch) Circular * 

52 Orange St. 8 18 Circular 6.4 4.8 135 Circular 267 Orange St. 
15 - 9.8 4.8 135 Circular 267 

53 Bridge St. 10 15 Circular 6.26 - 135 Circular 267 

54 Rector St. 128 54"x66" Vert. Ellip 185 11 135 Circular 267 

55 Saybrook PI. 287 90"x80" Horiz. Ellip 370 17 135 Circular 267 Saybrook PI. 
48" Circular 86 17 135 

56 B City Dock 397 108"x90" Rect. 432 22.7 141 Circular 272 

57 Jackson St. 90 56"x64" Ellip. 70 11.7 54(Branch) Circular * 

58 B Polk St. 201 84"x96" Ellip. 190 10.5 48( Branch) Circular * 

59 C Freeman St. 116 30"x40" Ellip. 18 17.3 48(Branch) Circular * 

60 SS1 Peddie District 1745 84"x132" Rect. 400 96 60(Branch) Circular 38 
84"x162" Rect. 321 96 60(Branch) Circular 38 

61 SS2 Queen District 1066 SO^I 02" Rect. 73.4 72 66 Circular 49 
62 SS3 Waverly District 316 36" Circular 11,2 74 54 Circular 28 

Not Available - See Appendix A 
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available. 

The City of Paterson will shortly be undertaking additional investigations of its combined 

sewer system to develop a Solids and Floatable Control Plan for CSO discharges within the 

City. As part of the Plan of Study, which has been submitted and approved by NJDEP, the 

City will undertake and develop detailed information, including plan and profiles and hydraulic 

capacity determinations, of the combined sewer overflow control facilities and discharge pipes. 

The City has recently obtained its grant under the Sewage Infrastructure Improvement Act and 

should be undertaking this work within the near future. Information developed under this 

project will supplement the sewer system inventory presented under this report. 

13 
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Chapter V 

EXISTING INTERCEPTING SYSTEM 

General 

The intercepting system presently owned and operated by the Passaic Valley 
Sewerage Commissioners accepts flow from thirty municipalities in four counties. 
The population served is presently approaching 1,200,000, and there are over 3,000 
commerical and industrial establishments served. 

For the purposes of this report, the intercepting system is defined as includ
ing the main intercepting sewer with twelve branch intercepting sewers and with 
river crossings, regulators and metering installations, manholes and other appurten
ances. There are two major upstream pumping stations, located at Clifton (Yanta-
caw) and at Wallington (now in Passaic) in addition to the main pumping station at 
Newark. The treatment plant (including the Newark Bay Pumping Station) and the 
outfall system are analyzed separately in Chapters VI and XIV. 

As indicated in Chapter IV, flow from the municipal collection systems, in
cluding domestic sewage, industrial waste, and storm flow from combined sewers, is 
discharged into the branch interceptors for conveyance to the treatment plant at 
Newark via the main interceptor or is discharged directly into the main intercepting 
sewer. Indirect connections are made to certain municipalities, namely East Orange, 
Haledon, Little Falls, Saddle Brook, and South Hackensack, since their flows are 
connected through collection facilities owned by others. There are, in addition, di
rect connections from a number of industries whose flow is of such magnitude or whose 
location is so situated that direct connection to the PVSC intercep ing system was 
necessary and desirable. 

Combined storm and sanitary collection sewers exist in Newark, Paterson, 
Orange, Harrison and Kearny. Tributary flows from these systems therefore pass 
through regulating chambers, where excessive peak storm flows may be bypassed to 
the river in order to avoid surcharging the system capacity. 

The remaining municipal collection systems consist of separate sanitary and 
storm sewers. In these cases, storm water regulation is unnecessary. However, since 
infiltration rates and discharge from illicit connections can result in increased flows 
during wet weather periods, it should be recognized that even separate municipal 
systems may discharge flows at a higher rate during wet periods. 

Tor basic population data and for a basic analysis of tributary flows, refer
ence is made to Chapters III and IV, respectively. 

The original intercepting system was constructed during the period between 
1912 and 1924. Accordingly, the system, now approaching 60 years of age, lacks 
capacity for present flows and is showing some signs of deterioration. Since the ori
ginal design year for ultimate flows was projected as 1940, it is understandable that 
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the present system usage far exceeds the concepts developed by the original design 
engineers. 

System deficiencies include the following (in decreasing order of importance): 

—Inadequate capacity, particularly in the more northerly (upstream) 
reaches. 

—Debris accumulation, particularly in the Paterson area, where fail
ures have occurred in the Paterson collecting system and materials 
have been washed into the collecting sewer. 
Possible structural failure in the main interceptor, such as that 
which recently occurred along McCarter Highway in Newark. 

—Deterioration of appurtenances, particularly in the regulating 
chambers. 

—Minor leakage, particularly at joints in the conduits. 

In order to adequately review the intercepting system conditions, the follow
ing procedures were followed (as detailed in subsequent sections): 

(a) Records of the system were examined with particular attention to 
the original design concepts and record drawings. 

(b) PVSC were consulted as to their experience with the system and 
observations made during recent years. 

(c) Field investigations were made to observe typical conditions 
(d) A complete hydraul ic analysis was made of the intercepting sys

tem, noting capacity deficiencies, ground water conditions, and 
points of intercepted storm flow. 

(e) Present operating procedures were reviewed and considered in 
connection with future improvements. 

( f )  S y s t e m  d e f i c i e n c i e s  w e r e  o u t l i n e d  p r e p a r a t o r y  t o  a n  a n a l y s i s  o f  
recommended improvements. 

Ma in Intercepting Sewer 

m i l « l  J l 6  m a ? n  [n t f rcePt in9 sewer is approximately 112,000 feet (over 21 
pTosoict 11 anp T *1' Newark y PumPin9 Station in Newark to 
River r 6 S°"' 9eneral,y following along the west bank of the Passaic 

I 0 Th.? intercepting sewer was constructed of monolithic concrete (poured in 
place rather than precast . The hydraulic shape varies from horseshoe to circular 
depending on its size and location, and whether it was installed by tunnel or open-cut 
construction methods (see Plate V-P-6). 

intercept ""'H 'TK^ T P> °" ̂  V"M ",rog3h 4-
Tdln aloi, WI,|Um f , 'ntercepting and local sowers. Meiers (desc,lb-

Chapter XVII) are af several types. Including weirs, flumes, and Venturi tube, 
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The regulators (also separately described) are located on combined sewers and are 
intended to served the function of bypassing storm water during wet weather periods. 

At its lower end in Newark, the main intercepting sewer is of horseshoe 
shape, with a height of 12.50 feet. Through Newark, the interceptor has a depth 
of cover from 15 feet to over 40 feet (see profiles on Plate V-P-5 and typical 
cross-sect ions on Plate V-P-6). Through this reach, the sewer varies in cross-
section, reducing in size to a 10.5-foot high horseshoe shape at the northerly New
ark boundary; its slopes vary from 0.209 to 0.403 feet per 1000 feet. 

The crossing under Second River at the Newark/Belleville boundary consists 
of two 7-foot diameter siphons. Downstream of the siphon there is a meter chamber 
enclosing three 36-inch throat diameter Venturi tubes and a meter bypass conduit. 
Upstream of the siphon, the system includes a sand catching basin. 

Through Belleville and Nutley, the intercepting sewer consists of a uniform 
10.0-foot high horseshoe shaped cross-section. The slope varies from 0.254 to 
0.299 feet per 1000 fee t. 

At the northerly boundary of Nutley, the sewer crosses under the Third River 
in two 6.5-foot diameter circular siphons, upstream of which is located a sand catch
er and facilities for bypassing into the Third River at the mouth of the Passaic River. 

Through the southerly portion of Clifton, the sewer has a 9.0-foot high horse
shoe shape, and a constant slope of 0.350 feet per 1000 feet. Immediately upstream 
of the southerly Passaic boundary, flow passes through the Passaic Venturi meter cham
ber, which consists of two 36-inch throat diameter Venturi tubes and a meter bypass 
condu it. 

In Passaic, the sewer decreases in size from a 9.0-foot horseshoe section to 
a 7.5-foot horseshoe section. Slopes vary from 0.299 to 0.432 feet per 1000 feet. 

Through the northerly portion of Clifton, the sewer consists of a 6.75-foot 
circular section and a 6.75-foot high horseshoe section, with slopes of 0.486 and 
0.424 feet per 1000 feet. Just above the Paterson boundary, flow passes through 
the Paterson meter chamber, which includes a single 36-inch throat diameter Ven
turi tube and a meter bypass pipe. 

Through Paterson, the sewer, on the westerly and southerly banks of the river, 
reduces in dimension from a 6.75-foot horseshoe shape to a 3.75-foot circular shape. 
Slopes through the Paterson reach vary from 0.419 to 0.738 feet per 1000 feet. 

Stationing along the main intercepting sewer (as shown in Table V-T-2 and 
on Plates V~P-1 through 10) is shown in feet, starting at the Newark Bay Pumping 
Station and extending to Prospect Street, Paterson. This is a continuous stationing 
pattern derived from the as-built drawings for each of the 25 original construction 
contracts. (See Table V-T-3 for stationing references to the original contract draw-
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Banch Intercepting Sewers (Owned by PVSC) 

There are twelve major branch intercepting sewers connecting to the main 
intercepting sewer, aggregating 74,119 feet in length. All sewers 24 inches in dia-
mter and larger were constructed of monolithic concrete. For sewers below 24 in-
cfes in diameter, vitrified clay pipe was used with a concrete encasement. 

Following is a brief description of each branch interceptor (see Plates V-P-l 
though 4): 

Newark (Jabez Street) Branch Sewer. This sewer consists of 3,340 feet of 
9-inch diameter circular pipe extending in a single line from Station 56 + 59 

onthe main intercepting sewer. 

Kearny/Harrison/Newgrk Branch Intercepting Sewer. The main portion of 
this sewer is 5 feet 4 inches in diameter and connects to the main intercepting sewer 
at Station 89 + 09. It extends north for 15,800 feet, from Newark into Harrison and 
Kearny, gradually reducing in diameter to a 36-inch pipe. There are nine regulat
ing chambers (three of which are not automatic), one siphon, and two meter chambers 
on this sewer. 

Kearny/East Newark/Harrison Branch Intercepting Sewer. This sewer connects 
to the Kearny/Harrison/Newark branch intercepting sewer at South Fourth Street in 
Hairison. The sewer ranges from 36 inches to 15 inches diameter, and the line is ap
pro* imately 9,000 feet in length. Along the east bank of the Passaic River, there are 
ten automatic regulating chambers and two meter chambers . 

. Brow" Street Branch Intercepting Sewer. This sewer connects to the Kearny/ 
Marnson/Newark branch sewer on the south side of the Passaic River in Newark 
P.p« diameters range from 48 inches to 15 inches, and the line is approximately 

feet m length. There are two automatic regulating chambers along the south 
bank of the river. 

Kearny/North Arlington Branch Intercepting Sewer. This sewer connects to 
the nam intercepting sewer at Station 335 + 99, after a siphon crossing of the Passaic 
River. The sewer ranges from 24-inch to 12-inch diameter, and is approximately 
5,.4® feet long. Along the east bank of the Passaic River, there are two automatic 
regulating chambers. Other appurtenances include two siphon chambers and two 
meter chambers. 

. . RufherfordAyndhurst Branch Intercepting Sewgr. This sewer connects to the 
main in excepting sewer through the Yantacaw Pumping Station at Station 479 + 28. 

e sewer ranges from 24-inch to 18-inch diameter and is approximately 5,000 
feet ,n length. Appurtenances include the Rutherford Avenue meter chamber, one 
fulT T Cr°SSm£?' and fhr6e non-°^om°^ regulating chambers. The total 
flow From this sewer is metered at the Yantacaw Pumping Station. 

G|?rfie'd/Wg"?n-qt0n/PaSSqrC Br°nch lnterceP*ing Sewer. This sewer con-
C * the intercepting sewer through the Wallington Pumping Station^ Sta-
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Hon 621 + 97. The sewer ranges from 54-inch to 12-inch diameter and extends for 
approximately 13,800 feet. Appurtenances include three siphon crossings of the 
Passaic River and two meter chambers. The total flow from this sewer and the 
Rutherford/East Rutherford branch intercepting sewer is metered at the Wallington 
Pumping Station. 

Rutherford/East Rutherford Branch Intercepting Sewer. This sewer connects 
to the Garfield/Wallington/Passaic branch sewer on the east side of the Passaic 
River. Diameters range from 36 inches to 24 inches, and the line extends for ap
proximately 5,000 feet along the east side of the river. Appurtenances include 
two meter chambers. 

Lowe Street Branch Intercepting Sewer and Wood Street Lateral. These 
are small branches, consisting of about 1,100 feet of 12-inch sewer. Appurtenances 
include one automatic and two non-automatic regulating chambers. Connection to 
the main intercepting sewer is at Station 1055 + 29 in Paterson. 

Warren Street Branch Sewer. This sewer connects to the main intercepting 
sewer at Station 1073 + 51 in Paterson and consists of about 400 feet of 30-inch 
diameter pipe, 1,300 feet of 24-inch diameter pipe, and an 18-inch diameter si
phon crossing of the Passaic River. Appurtenances include one automatic and two 
non-automatic regulators. 

Lawrence Street Branch Sewer. This sewer connects to the main intercept
ing sewer at Station 1090 + 75 in Paterson and includes about 3,800 feet of sewer, 
the major portion of which is 30-inch diameter. Appurtenances include one auto
matic and six non-automatic regulators, plus a siphon crossing of the Passaic River. 

Prospect Street Branch Sewer. This sewer is the most northerly connection 
to the main intercepting sewer at Station 1119+ 76 in Paterson. It includes about 
1,400 feet of 16-inch sewer and an automatic regulator. Two sections of pressure 
sewer pass under the Passaic River. 

For each branch sewer, flows have been estimated or drawn from the meter 
records and compared with the interceptor capacities at selected locations (see 
Table V-T-4). As will be noted, capacities seem to be generally adequate for the 
present, assuming normal line conditions. However, the following branch sewers 
appear to be inadequate for the ultimate design wet weather peak flows: 

(1) Kearny/East Newark/Harrison branch sewer 
(2) Kearny/Harrison/Newark branch sewer - downstream of the 

Kearny - Hamilton Street meter. 
(3) Garfield/Wallington/Passaic branch sewer - upstream of the 

Garfield meter. 
(4) Newark (Jabez Street) branch sewer - downstream of the Ave

nue I connection. 
(5) Brown Street branch sewer - upstream of the Freeman Street 

Regulator. 
(6) Warren Street branch sewer - siphon. 
(7) Lawrence Street branch sewer -downstream of LawrencK L  L  0  0  I  S  5  5  

Street Regulator. 
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Yantacaw Pumping Station 

The existing pumping station was placed in service in 1924. It serves an 
area west of Route 17 including portions of Lyndhurst and Rutherford. 

The normal average flow at this station is 3 million gallons per day (mgd) 
but recently flows have increased to 5 mgd or greater in wet seasons. The present 
range of flows is from 2.5 to 5.5 mgd, with the latter condition occurring during 
periods of rainfall. Present peak flow is approximately 9 mgd and is metered at 
the station outlet by a Venturi meter. 

Incoming flow passes through two sets of bar racks. The first set is manu
ally cleaned and includes a sliding section to facilitate removal of screenings 
There ,s a back-up set of vertical bars (with wider spacing) to prevent passage'of 
debris. Cleanings are manually removed by a motorized hoist set at ground level 
over the bar racks. 

There> are three centrifugal pumps in the dry well, each capable of dis
charging 4,520 gpm (6.5 mgd) against a 28-foot head. Motors are located on the 

ground floor, each operating at 860 rpm and rated at 50 HP. The motors and pumps 
are connected by shafts, which are approximately 45 feet long with several inter-
meaiare bearings. 

, inr i?Uipm.!n!' °n the gr0und floor ?ncludes a standby diesel generator rated 
at 125 KV, switch gear, a suet .on sewer level indicator, and a hand-operated 
monorail and chain hoist. Spare parts are maintained in the station, Including 
spare impellers for the pumps. 

The station is operated by two men per shift on a five-shift basis, plus a 
sf-ahon supervisor, for a total of eleven men, so that continuous supervision is 

provided. r 

^ Adjacent to the superstructure there is a tall chimney which was original
ly intended as the waste outlet from a steam operated unit. At present it oper
ates as a vent from the dry well. 

The capacity of the station appears adequate. 

Wallington Pumping Station and Connection (Now in the City of Passaic) 

The existing pumping station was completed and put into service in 1924 
Recent construction of Route 21 has significantly affected the surrounding pipe- ' 
mes and topography, but has left the basic pumping station untouched, exefeot 

that the river siphon ,s now on the suction side of the station instead of the dis
charge side. 

™,s sta t ion serves the municipalities of Wall ington, Garfield, East Ruther-
or , an por ions o Passaic, Rutherford and Saddle Brook, and the total flow hV | I PHI £ FT. A 

metered at the station outlet by a Venturi meter. f\ L L u J i v) J o 
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The locally owned Lodi force main connects to the Wallingtan Pumping 
Station effluent force main at the station and serves the municipalities of Lodi, 
Saddle Brook (portion), South Hackensack (portion), and the Wright Aeronauti
cal Corporation in Wood-Ridge. The station discharge connects to the main in
tercepting sewer at Station 621 + 97. 

The overall plan dimensions of the masonry structure are approximately 
60 feet in each direction. The station includes a substructure extending about 
20 feet below grade, and a superstructure extending about 27 feet above exist
ing grade. Since the installation was originally intended to partially house a 
steam operated power plant, there is a 70-foot high pile supported chimney ad
jacent to the structure, and there are large subsurface chambers originally in
tended for coal storage. 

Below grade/ there are space allocations for the engine room, storage 
room and machine shop, heating facilities, a screening area, and an electrical 
section. In addition, there are above grade level facilities which include an 
office, a toilet, etc. 

Incoming sewage flow passes through manually cleaned bar racks to the 
horizontal centrifugal pumps operating under a negative suction head, and then 
is discharged through a header passing through the west wall. The three hori
zontal pumps are direct coupled to motors. On starting, the pumps are primed 
with a vacuum pump situated in the northeast corner of the structure. Two of 
the main pumps have capacities of 10,400 gallons per minute (15 mgd) at a 20-
foot head, while the third pump has a capacity of 17,850 gallons per minute 
(25.5 mgd) at a 19.5-foot head. Motor ratings are 75 HP for the first two pumps 
and 125 HP for the third. Present flow rates at the pumping station are approxi
mately 9 mgd average and 25 mgd peak, with higher storm peaks presently being 
experienced. 

Incoming service is 4, 160-volt, which is transformed in the station to 
the 220-volt operating service. Motor speeds are controlled electrically in a 
step pattern, using a multi-step rheostat. A standby generator with automatic 
transfer switch is available during power outage and for auxiliary power pur
poses. Motor speeds are manually adjusted to suit incoming flow levels as re
corded in the station. The incoming bar racks are cleaned daily, and cleanings 
are hoisted to the surface for conveyance by truck and disposal to the Newark 
Bay Treatment Plant. 

Other auxiliary facilities include a crane in the engine room for lifting 
major equipment, a monorail and hoist in the screen room, a flow meter, head 
and stage recorders, a steam boiler for heating purposes, lockers, and sanitary 
facilities. 

The station is operated by two men per shift on a five-shift basis plus a 
supervisor, for a total of eleven men, so that supervision is continuously avail
able. 
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The pumping station is located on a large parcel with riparian rights along 
the Passaic River. A bulkhead along the river front (newly constructed along the 
relocated river) permits mooring of vessels used in periodic inspections of the river. 

Several alterations and renovations to the original pumping station have 
been made over the years, including the new diesel engine standby generator and 
the new electric crane hoist. 

No significant growth is expected in the areas presently tributary to the 
Wall.ngton Pumping Station, and there has been no recent major change in the 
7T SfaMon- Therefore' presently installed pumping capacities 
at the Wall.ngton Pumping Station should be adequate for some time to come 
even for short-term peaks which exceed the nominal pumping capacity. 

Appurtenances 

Meters and Regulators. Descriptions of these appurtenances are included 
in other chapters and therefore are not elaborated on here. However, data on the 
condition of the existing regulators and on the need for their repair or replacement 
is given in sections of this chapter. 

Tide Gates. Discharge from regulating chambers or overflows from chambers 
and weirs are generally passed through an overflow pipe protected by tide gates 
Generally, these tide gates are used when river levels rise above the regulators 'or 
weir settings. These timber gates are continuously being repaired because of their 
aging condition. Consequently, and also because they are occasionally blocked 
by debris, they sometimes permit river inflow at high river levels. In addition 
under extremely high river levels, river water enters the system above the tide' 
gates at certain locations. For modification required, see Chapter IX. 

Lelel jteCOrders- At present interceptor sewage levels are automatically re
corded at the NewarlcBay Pumping Station, at the Second River yard, and at the 
Paterson meter. In addition, temporary sewage level gauges were installed in the 
?a'n4n:erc?Pt0^Url?9 J"ne and July of 1970 af >he fo'lowing locations in Paterson: 
East 39th Street (Station 891 + 54), Eighth Avenue (Station 929+ 00), Second Ave
nue (Station 988 + 10), and Fifth Avenue (Station 1022 + 24). The results of these 
water level readings were used in checking gradients plotted for this study. Since 
valuable data was obtained, additional permanent automatic water level recorders 
are planned at var.ous locations in the system. (See Chapter IX.) 

Manholes. At intervals along the intercepting system, brick and concrete 
manholes have been installed for ventilation and access (see typical detail on Plate 
VII-P-6). To minimize head losses, the manholes were placed over the sewer, and 
the sewer cross-section was maintained through the manhole. Following are some 
of the observations made regarding manhole deficiencies: 

(a) There are manholes that have been paved or filled over which re
quire excavation and the raising of their frames and covers to grade • |_ j_ Q Q 1 5 ̂  ̂  
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(b) Mannole covers have been bolted shut to prevent flooding or their 
dislocation from the compressed sewer gas atmosphere during sur
charging of the interceptor. Covers thus bolted inhibit access, and 
thus alfernatives should be sought. (Ventilating towers may be used 
to discharge the gases and thus relieve compression surges.) 

(c) Additional manholes are desirable at bends in the line, particularly 
at 90° changes in direction, to facilitate visual observations and 
cleaning of the line. 

Sand Catchers. Concrete pits have been installed as sand catchers in the 
intercepting system as a protection for downstream devices or to preclude the de
position of debris in the PVSC sewers. These sand catchers are located upstream of 
meter chambers, river crossings, and regulators, and are cleaned regularly by PVSC 
personnel . 

Present Operating Procedures 

Total inflow to the main intercepting sewer is equal to the pumping rate at 
the Newark Bay Pumping Station plus or minus line storage. The pumping rate can 
be varied by pumping speeds, and thus the only relative indication of the true amount 
of flow being received is the changing water level in the sewer. For example, a ris
ing water level indicates that inflow is larger than pumping rates and that sewage is 
being stored in the line. On the other hand, a falling water level indicates storage 
depletion. 

Normal dry weather operation consists of maintaining the water level in the 
suction sewer at the Newark Bay Pumping Station between Elevations 85 and 88 by 
varying the pumping rate as required. 

As indi cated in Chapters I V  and V I ,  pumping capacity is inadequate during 
large storms. When a storm is anticipated, the pumping rate is increased in order 
to lower the water level in the main intercepting sewer and thus provide additional 
storage capacity. As flow increases (during the storm), the pumping speed is fur
ther increased. 

If the rise in water level cannot be halted with the pumps operating at maxi
mum capacity to prevent flooding in Newark, it then becomes necessary to manually 
limit the rate of Interception, since the automatic regulators no longer throttle the 
flow automatically. Operating crews, previously alerted at the beginning of the 
storm, are dispatched to manually control predesignated regulating chambers in 
Newark, closing successively as many gates as required and bypassing all local 
combined flow at these points to the Passaic River. 

Regulating gates are usually closed as required at the following locations: 

Union Outlet Herbert Place Freeman Street 
Fourth Avenue Rector Street Polk Street 
Clay Street Verona Avenue Jackson Street. 
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Sometimes, in addition, flow from the Newark South Side interceptor is throttled or 
s hut off at its connection to the main intercepting sewer. As the storm abates and 
tihie water level starts receding, the previous emergency steps are reversed until nor
mal operation is resumed. 

The flow and wafer level data for the storms of February 3 and April 2, 1970 
w/fls recorded and used in the hydraulic studies of the intercepting system. No by
passing to the river (from the intercepting system) was required on April 2, when all 
four pumps were operating at Newark Bay Pumping Station. At the prevailing 
h igh tides, however, if is necessary to direct approximately one-half the flow info 
Newark Bay, since the inadequate hydraulic capacity of the outfall would result in 
bosin overflows. Normal operating procedure would require three pumps operating 
and one in reserve, with flow bypassed to the river from the interceptor through the 
Newark reach, as was the case on February 3, 1970. 

Flooding occurs in many communities in low areas during storms. Addition
al ly, if the Passaic River levels are high enough to preclude natural drainage of the 
low areas, little can be done to relieve these areas of flooding, short of pumping or 
the installation of flood control works. 

Flooding of these areas can occur, moreover, during low river levels if over
flows or bypasses to the river are inadequately sized or malfunctioning. It is essen
tial, therefore, that the street catch basins and the sewers leading to the overflows 
have large enough capacity to carry the water to the river without a large head loss. 
Without sufficient overflow capacity, the levels in the intercepting sewer and thence 
in the local sewer would rise high enough to cause local problems. 

Almost all of the overflows in the upper end of the intercepting sewer are auto
matic in the sense that overflow to the river occurs when the gradient of the intercep
tor reaches a designated level. However, unless there is sufficient capacity in the in
terceptor, it is impossible to set the overflows at a proper level to protect the river 
from pollution. 

The only point of bypass directly from the main intercepting sewer is at Yan
tacaw (Third River), 47,491 feet upstream of the Newark Bay Pumping Station. Here 
it is possible to bypass (if necessary) all incoming intercepted flows from Clifton, Pas
saic and Paterson, as well as the flow from several other smaller upland communities. 
Bypassing at Yantacaw Pumping Station, with high river stage, can cause surcharge of 
the interceptor above Yantacaw. Bypassing is therefore done only as a last resort, as 
an emergency measure to protect the main pumping station during an exceptionally 
large storm and/or a breakdown at this station. 

As indicated in Chapters VI and XIV, inadequate pumping and outfall capa
cities are responsible for extremely difficult conditions during wet weather flows. 
Even with all four pumps in operation (no standby), the pumping capacity of approxi
mately 550 mgd is inadequate, gauged against the required present peak of 633 mgd, 
when regulated. For example, in 1969, the two diesel-driven pumps were simulta
neously down for repairs for a period of several months, reducing the Newark Bay 
Pumping Station capacity to less than 300 mgd and requiring the excess storm flows [_ [_ Q Q -j £ r Q 
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to be diverted to the river during the emergency period. 

It may be seen that timely control of the water levels, although difficult, 
is necessary to minimize bypassing. Delays in increasing the pumping rate and/or 
delays in bypassing to the Passaic River may result in localized surcharge of the 
sewer in Newark, causing backup and premature overflow to the river in Paterson. 
Water level in the suction sewer has on occasion risen to Elevation 96.50 (almost 
8 feet of surcharge on the lowest section of the main interceptor), and the rate of 
rise may be as high as 8 feet per hour. 

As indicated hereinafter, the lower reach of the main interceptor has ade
quate capacity for dry weather flows for several decades to come-, but capacity in 
the Paterson reach is barely adequate for present dry weather flows, even after 
cleaning. The interceptor, however, does not have adequate capacity for present 
wet weather flows (even if regulated). 

Since the main interceptor in Newark is much deeper than the Newark 
sewers, an excessive storm interception can result at this point, unless the flow is 
manually or otherwise bypassed. 

The present maximum hydraulic gradient, shown on Plate V-P-5, is based 
upon all four pumps operating at Newark Bay Pumping Station and no manual by
passing, for the present wet weather flows indicated in Table V-T-2 and shown on 
Plates V-P-7 through 10. 

Main Intercepting Sewer - Hydraulic Analysis 

A complete hydraulic analysis was made of the main interceptor in order to 
establish its theoretical capacity and deficiencies. For this purpose, data was col
lected as to conduit size, slope, layout and obstructions, connection details and ele
vations. In addition, flow and water level records were examined and overflow ele
vations noted, and in a number of cases the tributary areas of connection where flow 
is not directly metered were estimated. 

Data was also drawn from the studies in Chapter IV in order to establish dry 
and wet weather flows from all connections and in the interceptor proper. Munici
pal flows into the main intercepting sewer are presented in Chapter IV, together 
with a schematic of the existing metering system. The flow through the intercepting 
sewer is metered by Venturi meters located at Paterson, Passaic, Second River, and 
the Newark Bay Pumping Station. By differentiation of appropriate meter records, 
it is then possible (in the majority of cases) to estimate the total municipal flow at 
each connection. For example, the metered flow from all upstream communities can 
be subtracted from the flow of one of these line meters, to obtain the unmetered tri
butary municipal flow. Specifically, flows originating from Paterson can be obtain
ed by subtraction of the upstream metered flows from the Paterson Venturi meter. 
Flows from Passaic and Newark may be obtained in a similar manner. 
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Although the total flows of Paterson, Passaic and Newark may thus be ob
tained, flows at some of the connections are not known and must therefore be esti
mated. In these cases, tributary areas were therefore determined for each connec
tion (shown on Plates V-P-l, 3 and 4). Based on these tributary areas and on 
municipal land use, an assessment of the flow from each connection was then made. 

Using the data oh actual physical installations, in conjunction with actual 
flows, it was possible to establish a theoretical hydraulic gradient which could 
thsen be compared with measured water levels along the actual hydraulic gradient. 
Any discrepancies between computed and actual conditions disclosed the need for 
additional data or led to verification that debris is present in the interceptor. 

A summary of the findings of the hydraulic analysis is shown in Table V-T-2. 
The following highlights of the tabulation may aid in its examination: 

(a) The first three columns establ ish the connection location by giving 
the municipality, street name, and station. (Reference may also 
be made to the pictorial representation shown on Plate V-P-5.) 

(b) The fourth column indicates the horizontal and vertical dimensions 
of the main interceptor and its configuration. For example, 
"6.75C" indicates a sewer of circular shape having a 6.75-foot 
diameter, whereas "6.75H" would indicate a horseshoe-shaped 
sewer with a width and height of 6.75 feet. (See Plate V-P-6 
for typical sections.) 

(c) In the fifth column, the physical slope of the interceptor is given 
in feet per 1000 feet. The slope is averaged over a number of 
reaches in some cases, and the breaks in slope are indicated by 
horizontal lines. (It should be noted that the hydraulic gradient 
does not necessarily match the physical pipe slope as indicated on 
the profile.) 

(d) In the sixth column, information is provided on the assumed rough
ness factor "n", as used in the Manning formula. In the down
stream reaches of the interceptor, the "n" value was assumed at 
.012 for steady uniform flow in straight sections of pipe. Adjust
ments were made in the "n" value to allow for losses through sec
tion changes, bends, and other minor losses where allowance must 
be made for momentum changes. Upstream of the Paterson Venturi 
meter, the overall "n" value was assumed at not less than .013 be
cause the line is smaller and because an extra allowance is requir
ed for debris originating from the old Paterson sewers. (See further 
discussion in Appendix V-A-l for the basis of "n" values.) 

(e) The seventh and eighth columns provide the hydraulic capacity by 
individual reaches and the averaged capacity over longer sections 
of the interceptor. The computation of capacity is based on solu
t i o n  o f  t h e  C h e z y - M a n n i n g  f o r m u l a ,  Q _  1  . 4 8 6  p 2 / 3  g  1 / 2  K L L 0 0 1  5 6 ^  
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wherein "Q" is the flow in cubic feet per second, "n" is a 
dimensionless roughness coefficient, "R" is the hydraulic 
radius in feet (cross-sectional area divided by wetted peri
meter), and "S" is the slope of the energy gradient. (See 
further discussion in Appendix V-A-l.) 

(f) The ninth, tenth and eleventh columns provide information on 
present flows as derived from metered data. Information is giv
en for each branch connection as to the average daily flow, 
peak dry weather flow, and peak wet weather flow. (For fur
ther information, see Chapter IV.) 

(g) The twelfth, thirteenth and fourteenth columns provide informa
tion on estimated future flows at each connection. Again, 
these are shown as average daily flow, peak dry weather flow, 
and peak wet weather flow. 

(h) The fifteenth and last column indicates the estimated deficiency 
of the main intercepting sewer, which is the difference between 
the sewer capacity and the future peak wet weather flow. 

As indicated in Table V-T-2, the main intercepting sewer is inadequate 
for present wet weather flows. Based on design parameters, provisionally approv 
ed by NJSDEP, the present wet weather peak rate should be 633 mgd, but since 
this quantity cannot be handled by Newark Bay Pumping Station because of the 
present pumping limitations, bypassing is required. 

The conclusions drawn from the hydraulic analysis of the main intercept
ing sewer are as follows: 

Above Clifton Avenue in Clifton, the existing interceptor is 
barely adequate for present dry weather peak flows. 

With debris in the line, the existing interceptor above Clifton 
Avenue is inadequate even for present dry weather peak flows, 
and daily overflows have been noted. 

Below Clifton Avenue in Clifton, the existing interceptor has 
sufficient capacity to handle dry weather peak flows for the 
next several decades. 

—No portion of the existing interceptor has sufficient capacity 
for wet weather peak flows, even if uniformly regulated. 

K L L O Q ' I  5 6 3  
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Deficiencies and Problems in the Intercepting System 

Flows and Capacity. The principal and most obvious difficulty with the 
e xisfing intercepting system is its inadequacy to handle current rates of flow. 
Obsrvations during the spring of 1972 indicate that PVSC sewers are surcharged 
u rider normal weekday conditions during the wet season—even after three to five 
dayswithout rain. Actually, this condition was aggravated by an exceptionally 
wetspring, but even in prior years levels have been excessive in the system (ref. 
P lofe V-P-ll). Inspection of the main intercepting sewer is possible only during 
the first two weeks in July (if there is no precipitation), when there is a shutdown 
period for much of the area's industry. 

An indication of the magnitude of this problem may be obtained by refer
ence to the hydraulic gradients along the main intercepting sewer (see Plate V-P-5). 
U sing 1970 flow data and actual experience as reflected at seven water level gaug
ing stations, the evidence of surcharging is clear (see Plate V-P-ll). During 1970 
dry weather conditions, the maximum flows occupied about 80 percent of the sewer 
height through Newark, Belleville, Nutley, Clifton, and Passaic. Above Passaic, 
the dry weather maximum gradient was at the crown of the sewer through Clifton and 
the lower portion of Paterson. Through the upper portions of Paterson, particularly 
where debris has been reported, the gradient is considerably above the top of pipe, 
surcfiarging to about 8 feet over the pipe crown in some locations. 

The hydraulic gradient for maximum wet weather flow shows a more severe 
condition. The sewer is surcharged for its entire length with maximum surcharges 
in the order of 10 feet. The surcharge is not as critical in Newark, where the in
terceptor is deep and the local sewers are above the surcharging levels; however, 
through large sections of Belleville, Nutley, Clifton, Passaic, and Paterson, the 
surcharging is sometimes above ground level (resulting in overflows to the river). 

Regulator Failures. Under the original concept, the system's regulators were 
intended to bypass storm flows to the river automatically. As described elsewhere, 
these regulators operated through a system of stilling wells and floats which would 
close the gates controlling inflow to the intercepting sewer as levels rose during 
storm periods. 

It has proven impractical, however, to maintain the regulating system in 
view of the following factors: 

(a) Deterioration from approximately fifty years of usage, which has 
resulted in clogging and corrosion of moving parts under the in
fluence of waste atmospheres. 

(b) The difficulty of removing sludge and other deposits from stilling 
wells. 

(c) Clogging of telltale openings. 

(d) Debris in gate openings prevents proper closing. K  L  L  0  0  i  S  6  
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(e) The burdensome task of maintaining facilities in subsurface 
atmospheres which are irritating under the best conditions 
and toxic under the worst conditions. 

Thus, regulators have become inoperative throughout the system despite a 
considerable effort by operating personnel. As an example, new fittings and work
ing arms were installed at a major connection point in the Clay Street regulating 
chamber in Newark. Working parts were refurbished where possible at a consider
able expense in time and materials. Yet the system could not be made operable 
because of its aged condition. At present, this regulator is operated manually by 
a chain-hoist attached to the gate, requiring a burdensome operation during storm 
conditions. 

As a result of the regulator failures in the Newark area, a considerable 
amount of storm water is admitted to the system, causing major surcharging, which 
necessitated an operating procedure of manually operated bypassing at predetermin
ed points (see description of operating procedures). 

River Inflow. There are times when the system has been surcharged by the 
inflow of river water under high tide conditions in the lower areas or high river 
levels above Dundee Dam. As evidence of this problem, there have been recorded 
instances where flows increased in relation to the tides, where fish have been 
caught on the screens at the Newark Bay Pumping Station, and where chloride con
centrations have increased during extreme tides. 

On these occasions, operating personnel have found broken tide gates, gates 
held open by debris, and broken overflow weirs, making necessary a constant sur
veillance over the double tide gates at each point of overflow. However, observa
tions of necessity are intermittent/and tide gates have been known to remain open 
for a period of time when debris was caught in the frames. Further, there are open
ings above the tide gates which could admit river water under extremely high tides. 

Observations have been hindered by a lack of tidal information; thus the in
stallation of recording tide gauges at intervals along the river is necessary. 

Depositions and Obstructions. The system has been plagued by the accumu
lation of debris, silt and other material in the invert of major intercepting sewers. 
In addition, obstructions (such as pipelines) have been found within the hydraulic 
waterway of the main sewers. As a result, the system's hydraulic capacity has been 
significantly impaired. 

This problem is most acute in the Paterson area, where inspections have re
vealed a considerable accumulation of material in the main intercepting sewer. It 
is presumed that these depositions are caused by the following factors: 

(a) Failure of aged local sewers in the Paterson system, resulting in 
the discharge of brick, rubble and other materials. K L L 0 0 1 ^ 

(b) Deposits of sand and silt during low velocities under dry weather 
conditions. (See Appendix V-A-2.) 



(c) Discharges from industrial or commercial sources. 

In Passaic, a 36-inch drain and four pipes of 6, 8, 12 and 14-inch diameter 
were recently found crossing through the upper portion of the 9-foot main intercept
ing sewer. These obstructions create a small hydraulic loss, and the two smaller 
pipes were removed by PVSC forces. The removal of the remaining pipes is desir-
able but would require a major undertaking. 

In two places in a branch-sewer, weir chambers were originally installed as 
metering devices without providing an appropriate invert drop. As a result, material 
accumulated behind the weir, requiring periodic cleaning. For example, during May 
1972, a considerable expenditure of time was required for cleaning of the Kearny/ 
East Newark/Harrison branch because of accumulations in the line. If there is insuf
ficient drop available for the proper installation of a weir chamber, consideration 
should be given to a replacement of the chambers with Venturi installations. 

In anticipation of a ma|or cleaning program in the Paterson area, the Commis
sioners have enlarged manhole openings from 24 inches to 30 inches in diameter at the 
street level. In addition, a 48-inch access manhole has been made part of the recent 
Route 21 construction. However, difficulties are anticipated in cleaning the main in
tercepting sewer through 90° bends, where access is limited. Additional access man
holes or shafts may therefore be necessary for a proper cleaning operation. 

^ At present, PVSC has two sand catcher cleaners and one bucket type sewer 
cleaning rig. In view of the importance of more frequent cleaning, it may be desir
able to augment this equipment and to add the necessary crews for a more frequent re
moval operation. 

Consideration should also be given to the use of sand catchers at points of en
trance from the Paterson and East Rutherford systems, where experience has indicated 
that debris may be discharged upon the failure of local sewers. 

, Metering Problems. The PVSC metering system is carefully maintained, and 
the recording charts are painstakingly planimetered, in an effort to obtain accurate 
tributary flows which are the basis of charges. However, the following difficulties 
have been noted: 

(a) Central metering is desirable, so that the cause of a sudden inflow 
from local sewers may be determined promptly; otherwise, such dif
ficulties are not evaluated until the seven-day charts are collected. 

(b) Integration of the flow records by computer would give greater ac
curacy, and would be less labor-consuming than the present opera
tions, which require planimetering of each chart. 

(c) Where meter pedestals are exposed to traffic hazards, concrete bum
per posts would be desirable. 

(d) Because of equipment I imitation and/or weir submergence due to surtf | i n n , r; 
charging, recorded peak flows during wet weather conditions are in- • ' ^ 
accurate at several locations 
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Industrial Waste Problems. Numerous difficulties have been reported as a 
result of discharge from industries having deleterious wastes. The results are as 
follows: 

(1) Deterioration of downstream facilities including sewers, manholes, 
meter chambers, etc. Usually this has occurred in the local muni
cipally-owned chambers and meters. 

(2) Release of fumes into the intercepting system with resultant irritat
ing and possibly toxic effects on personnel; also, the release of cor
rosive fumes which have deteriorated upper manhole rungs and appur
tenances 

(3) The period discharge of materials, such as oils, heavy metals, etc., 
which affect the normal treatment methods. 

Structural Problems. Period inspections have indicated that there are struc
tural failures at several locations along the main intercepting sewer and branch in
tercepting sewers. Although such inspections have been limited by the high flows 
in the system, certain specific instances have been reported: 

(a) A crown crock in the main intercepting sewer north of Route 3 is 
reported to be 3/8-inch to 1/2-inch wide and extending for 500 
feet. (This portion of the sewer was subsequently protected dur
ing the construction of the Route 21 Freeway.) 

(b) A longitudinal crack in the invert of the main intercepting sewer 
in Nutley, extending for about 100 feet. 

(c) A crown crack in the 48-inch Harrison/Kearny branch intercept
ing sewer. 

(d) Major cracks in the tunnel portion of the main intercepting sewer 
in McCarter Highway, which were recently repaired by use of an 
internal concrete lining. 

These reported problems, which are based on partial and intermittent inspec
tions, indicate the need for a comprehensive survey of the system. It is expected that 
an overall survey would be feasible only during off-peak dry weather periods (in view 
of the recent heavy flows and surcharge conditions) and may possibly have to wait un
til hydraulic relief is obtained from a relief interceptor. In the branch intercepting 
sewers, internal television inspection would be advantageous for the small diameter 
sewers, and flows may have to be blocked, during the survey, through the use of 
air bags or similar line plugs. 
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Storm Wafer Overflows. Difficulties have been encountered with locally 
ovned overflow pipelines between the regulator chambers and the river outlets. 
Mny of these overflows have been filled, some have been lost, arid others are 
supecfed of being broken or clogged. As a result of these conditions, it is be-
I isved that excessive storm flows are entering the PVSC system. 

Examples of these problems have been noted in the Paterson area, where fill 
ha been placed over the overflow lines and their location is presently unknown. 
Similarly, along the Rutherford/Lyndhurst branch sewers, overflows to the river 
along Riverside Avenue have been covered by house construction and filled land. 

It would therefore appear necessary for a survey to be made of all known 
overflows and for PVSC to acquire and maintain these facilities where necessary. 

Illicit Connections. Major problems have been reported in areas of Harri
son and Kearny, where streets are flooded during storm periods. It is believed that 
this problem is aggravated by connections from storm water sewers into the PVSC 
system, without overflows. Since the system is not designed for full acceptance 
of storm flows, the inevitable result is a surcharging of the sewer and a flooding 
of streets. 

Administrative authority must be obtained by the Commissioners so that an 
order may be issued, requiring that storm water connections be removed unless pro
perly protected by overflows. In addition, a survey of such conditions is essential. 

Summary 

Following are the principal conclusions reached in the analysis of the exist
ing intercepting system: 

(1) Supplementary capacity is required in the main intercepting sewer, 
since the existing interceptor is barely adequate for present dry weather peak flows 
in its upper reach, and is inadequate for wet weather peak flows in its entire length, 
even if uniformly regulated. Additional capacity is required. 

(2) Capacities are inadequate along several of the branch intercepting sewers, 
when considered against ultimate wet weather peak flows. Additional capacity 
must be provided. 

(3) Minor improvements are desirable at the Yantacaw and Wallington 
Pumping Stations and should be carried out. 

(4) A more efficient system of regulating the sewer level and overflows 
to the river should be developed to limit interception of flows to the values es
tablished in Chapter IV, and for automatic or computer control at the Newark 
Boy Treatment Plant facilities. 
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(5) Since intercepting system levels are controlled by pumping capacity 
at the Newark Bay Pumping Station, additional pumping capacity is clearly neces
sary to'permit control of the sewer levels. 

(6) In view of the failure of the regulator system, alternative solutions must 
be sought for bypassing storm flows, as for example, water-level-controlled, motor
ized sluice gates. 

(7) Additional surveys are required for possible sources of river inflow dur
ing high river flows, in view of accumulating evidence that this condition exists. 
Tide gates should be replaced with new metal gates and a tide gate chamber should 
be modified to prevent river inflow to the interceptor. 

(8) Debris and obstructions must be cleared from the intercepting system 
and should be preceded by a survey. PVSC has authorized investigation, study and 
report, and the preparation of contract documents for the clearing of debris and the 
removal of obstructions in the interceptor through the Paterson reach. 

(9) Additional manholes should be installed to facilitate inspections and 
cleaning. 

(10) Although structural failures are minimal, a survey of the system is neces
sary in view of reported pipe damages. Portions of the main interceptor have already 
been surveyed. 

(11) Additional metering stations and additional level meters should be in
stalled. 

(12) Consideration should be given to acquisition of overflow facilities, after 
a survey of their location and the problems involved is made. 

(13) Detailed examination should be made of the problems in Harrison and 
Kearny, where storm sewers have been connected without overflows. 

K L L 0 0 -1 E I 
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APPENDIX V-A-l 

HYDRAULIC THEORY FOR INTERCEPTING SEWER ANALYSIS 

Two modes of flow convey water and sewage: the open channel mode and the 
jressure mode. The open channel mode is characterized by a free water surface 
subjected to atmospheric pressure in a conduit, in contrast to the pressure 
node, which always flows full and under hydraulic pressure (in addition to at
mospheric pressure) in a conduit. 

Most sewers are designed for the open flow mode, although they may occa
sionally flow full. Discharge conduits from pumping ststions (or .force mains) 
and inverted siphons are the exceptions. The capacity of storm or combined 
sewers is sometimes exceeded in heavy storms, in which case water rises in the 
manholes and inlets may be full and overflowing. The sewer is then under pres
sure and said to be surcharged. Surcharge conditions may also occur in sani
tary sewers because of a submerged outlet condition, line obstruction, and ex
cessive wet weather infiltration or when its design capacity is exceeded. 

Steady uniform flow defines two conditions of flow. Steady flow is said 
to occur at a point when the velocity at that point does not change with time. 
Unirorm flow refers to the condition where velocity does not change with dis
tance. Constant velocity also implies constant depth, slope and cross-sec
tion. In steady uniform flow, the energy gradient is parallel to the hydrau
lic gradient (or liquid surface in open channel flow) and a velocity head, or 
v2/2g, above it; the velocity head is a measure of the kinetic energy of the 
moving fluid. (This is not true for steady non-uniform flow.) If water en
ters a conduit at a constant rate and discharges freely at the downstream end, 
steady uniform flow will soon be established. In sewer design, steady flow 
car. usually be assumed. Uniform flow may be expected in a straight sewer line, 
but velocity changes, which must all be taken into account, will occur at 
points of connections or changes in section size, at obstructions and at bends. 

Principles of mechanics govern the flow of fluias. Thus, water moves 
downstream because of the force of gravity. The acceleration which should be 
expected because of the force of gravity does not materialize (instead, the 
water acquires a constant velocity), since friction of the 'water against the 
ccr.auit walls is the equilibrant opposing gravity. A small part of the avail
able head is used to impart the original velocity tc the fluid: that is, to at
tain kinetic energy or velocity head. 

j.ne amount of frictional resistance tha'c must be overcome will vary direct-
.n the roughness 01 the conduit surface and the area of conduit (liquid 

ccnnacc surface), approximately 'as the square cf the velocity, and directly 
„n v-he density of the liquid. These relationships can be mathematically ex

pressed by formulae. 
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rhe most commonly used formula for determining the velocity of flow of 

wateir in open and pressure conduits under steady uniform flow conditions is 

the Qezy formula: x 

V = C R? £>?, wherein 

C = coefficient 
F = velocity in feet per second (fps) 

1 - - sz ss&ffy&ai0 

• = «« t  (feet) 

Where steady non-uniform flow exists in an open channel, the Chezy for
mula can be used for small stretches, as sinning "v"to be the mean velocity 
within each stretch. Actual conditions can thus be approximated very closely. 

ilthough essentially empirical in form, the Chezy formula is universally 
known, to engineers, and all subsequent experiments have been applied or relat
ed to it. The coefficient"C"can be obtained by using one of the following ex
press ions: / \i 

(8gf 
1. C = / (Darcy-Weisbach) 

.00281 1.811 
,, „ _ 41.65 + S + n ^ N 
2* c n T~ JooIBlY (Kutter) 

1 +lir(la*65 + s J 

3. c = R1/6 (Manning) 

157.6 
4. C = m (Bazin) 

1 + Rs 

In these expressions,"f, n and m"indicate roughness factors for.water in 
specific conduits, and"g"is the gravitational acceleration equal to 32.2 fps2. 

Kutter's foimula was devised to compute the "c" coefficient in the Chezy 
formula. This coefficient is a constant approximation (not a true constant) 
and varies with the hydraulic slope "S", the hydraulic radius "R", and the as
sumed or experimental roughness factor "n". "C" increases with "R" and "S" 
even for a constant "n". This is true only because the exponents used for , 
these terms in the formula sure below their true values. Exponents can be se-
lected, however, based on average conditions of low, size, surface and slope, LO 
sc that the value of "C" is practically constant for a given approximate con- t— 
dition. (—) 

O 
i-.anni.ng's "n" is substantially equal to Kutter's "n" for most commonly —' 

used sewers. The Chezy-Manning formula, because of its greater simplicity, is —1 

generally preferred for open channel flow and is used herein. All of these ^ 
formulae are equally applicable to pressure conduits, just as the Hazen-Willi
ams'* formula (preferred for pressure conduits) is applicable to open channel 
flow. The latter formula is one of the subsequently developed, so-called ex
ponential formulae. 

* Hazen. Williams formula: V = 1.318 C R®*^3 c = Chezy coefficient at S = .001. 
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The PVSG main interceptor is a large conduit varying in size from 3 . 7 5  
feet to 12.50 feet. It should be noted that the larger the conduit, the 
smaller the friction coefficient, all other things being equal. Additional
ly, changes in direction in small severs are made through sharp bends* or 
more cctnmonly, through manholes which have larger cross-sections than the 
conduits, thereby causing both expansion and contraction losses. Although 
the bottom of the manholes is often troughed and curved to reduce the loss 
this is most effective when the sewer is flowing only partly full, in con
trast, however, bends in the main interceptor are smooth curves of long 
radii, and manholes have a cross-section equal to the adjacent conduit. 
The several inspections have also revealed that the main interceptor is 
generally in good condition and is relatively clean, with a greasy coating 
(except for certain areas where obstructions were discovered, which is dis
cussed elsewhere). Based on the above, the main interceptor's coefficient 
of friction should be relatively low, expecially since there are in effect 
few joints. 

The percentage error resulting from an assumed roughness factor "n" in 
the Kutter formula can be approximated. If, for example, "n" is assumed to 
QJ when its actual value is .015, the actual capacity would be about 
86.6 percent of the estimated capacity, an error of approximately 15.^ per
cent. 

Erroneous as sumptions as to the roughness factor can result in appre
ciable error in estimating capacities, and errors of 5 to 10 percent are 
highly probable due to the difficulties in estimating this factor because 
of the numerous parameters involved, especially in conduits where bottom de
bris is possibly due to obstructions in a line and low velocities. 

Tests have never been conducted to determine the roughness factor(s) of 
the main interceptor because of the difficulties involved. This factor must 
then be estimated on the basis of other comparable test data, and on design 
practice, and the results therefrom ccmpared to available data on the main 
interceptor. ' 

Theodore Horton (1901), in a comprehensive article entitled "Flow in the 
Sewers of the North Metropolitan Sewerage System of Massachusetts" (Trans. 
ASCE,^December 1901, page 78), conducted three series of tests in the period 
frcm July 1896 to^April 1900 on two large sewers to determine the respective 
roughness factor "n" and its variation with age. Of interest is the fact 
that tne greatest change in the roughness factor occurred soon after the 
channels were put into operation, with little change after three to five 
years. The investigated trunk sewers were the 9-foot circular conduit in 
the East Boston channel and the 6-foot by 6.67-foot basket-handle shaped con
duit m the Charleston channel, both of cement-washed brick construction, 
flowing partly full. 

-—though most hydraulic-element graphs have been prepared on the assump
tion tnat the roughness coefficient "n" does not change with the depth of 
flow, it has long been known that this assumption is erroneous, as shown by 
the experiments of Yarnell and Woodward and of C. F. Johnson. The "n" values 
experimentally determined by Horton and the estimated corresponding values 
for the flowing full condition are shown below for comparison: 
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Mean Kutter's Roughness Factor "n" 

Test 
Series 

Beta 

Charleston 
(6.00' x 

Basket Handle 

Channel 
6.67-
Section) 

East Boston Channel 
(9' Circular Section) 

Test 
Series 

Beta 

Flowing 
Condition: Partly Full* Full Partly Full* Full 

Test 
Series 

Beta (Horton Tests) (Estimated) (Horton Tests) (Estimated) 

1895 
(Initi_ai Operation) .011 .010+ -

1896 .0132 .0103 .0116 .0092 

1897 .01*+8 .0119 .0127 .0100 

2900 .0152 .0122* .0133 .01051 

*Note: Approximately 20 to 50 percent full. 

Test data for the fairly clean and smooth 9.0-foot wide by 7.7-foot deep brick 
Sudbury aqueduct were reported by Fteley and Stearns (Trans. ASCE, 1883, page 11*0. 
The conduit has a horseshoe section of *+.5-foot radius with an 8.3-foot wide by 0.7-
foot deep invert, and is lined with hard brick having cement joints £-inch thick. 
With depth of flows ranging from 1.8 to 5.0 feet, Manning's roughness factor "n" 
varied "between .011*+ to .012*+ for the *+8 tests conducted. The conduit was then care-
rully cleaned, and during the following 13 tests, the "n" factor never exceeded .0118 
with water depths of 0.72 to 1.1+2 feet. During all those tests, flowing velocities 
were between 0.1+9 and *+.*+ feet per second. 

, •^ie following data is extracted frcm the digest of experimental data presented 
by Metcalf and Eddy in "American Sewerage Practice,"Vol. I, "Design of Sewers " First 
E d i t i o n ,  p p .  8 3  t o  9 0 . )  :  > = >  ,  

Freeman C. Coffin (1906) reported the coefficient of roughness which 
he_found in the Cambridge, Mass., conduit—built under his direction in 
1900, of Portland^cement concrete, the surface of which had been subse
quently brushed with neat cement—as being approximately n = 0.011 under 
the observed conditions of flow. These were", depth 1.75 ft. in circular 
conduit 63. in. in internal diameter, laid upon a slope of 3 in. per thous
and feet, 

—* ^* Uppincott (Eng. News, June 6, 1907) summed up the results of 
his experiments in canals in South California thus: 

'It would appear frcm these experiments that a coefficient 
of 0.012, for n in Kutter's formula, would be safe in tunnels or 
covered concrete conduits with plastered surfaces.' 

"The Bureau of Surveys of Philadelphia, Pa. (1909) had a series of ob
servations made, of the values of the coefficient of roughness, n, of cer 
tain of the large sewers in that city, with the following result?- KLL001*ia  
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n 
Old sewers, brick bottom not clean 0.017 
Old sewers, stone block bottom clean 0.017 
New sewers, stone block bottom clean 0.016 
New sewers, brick bottom clean 0.015 
Concrete or brick sewer, vitrified shade 

brick invert, clean 0.012 to 0.013 
Concrete sewers, granolithic finished bottom . . . 0.011 
Open channel box, planed planks 0.011 
Old sewers, bad or dirty bottoms .... 0.017 to 0.020 

"James A. Cushman (1911) in an interesting article upon "Coefficients of 
Flow in the Wachusett Aqueduct," of the Metropolitan Water Works of Boston, 
Mass. (Eng. News, Aug. 29, 1912) gives a summary of the gagings made there. 
The conduit is 10.5 ft. high x 11.5 *t. wide, horseshoe in shape, lined with 
brick upon its invert with and for a distance of 5-U ft. above it, the re
mainder of the section and roof being built of Portland cement concrete. 
The investigation shows that Nutter's n decreased as the water level rose 
above the top of the brick lining: 

For the brick-lined surface n = .0123 
For both surfaces together , n .= .01135. 

"It is estimated that n would be .0112 or lower at the point of maximum 
flow, had the conduit been built entirely of concrete of the same workmanship 
as the top portion. 

"H. D, Newell (Eng. News, May 1, 1913, p. 90*0 reports experiments upon 
l6-, 30- and 46-in. reinforced concrete pipes built by the United States Re
clamation Service. These results may be summarized as shorn in the table 
below: 

Frictional Loss in 16-, 30-, and b6-In. Concrete Pipes 
(H. D. Newell) 

Total 
Dia Veloc Friction c Chezy Nutter's Hazen & 

meter Length Flow ity Head per Formula Formula Williams 
(in.) (feet) (cfs) (fps) (feet) 1000 (c) (n) Formula(c) 

U6 9,800 U6.15 U.00 8.53 0.07 138 0.011 1U0 
- - ^5.90 3.08 7.68 0.78 IU5 0.0106 1U8 
- - U8.16 U.17 10.61 1.08 130 0.0117 130 
- - U8.59 U. 21 10.03 1.02 135 0.0113 135 

30 5,130 17.70 3.61 5.U8 -L • v ' lUO 0.0103 1U8 
- - (16.62- 132- 0.0108 

17.01;) 3.'*3 5.U0 1.C5 135 0.0106 1U2 
- 3,658 13.38 2.73 3.13 0.36 118 0.0119 12-6 ' 

16 700 3.7^ 2.68 2.67 7.8 7-;. 0.015U ' 82 
- - b.87 3.1*0 3.16 K - 90 O.OI3U 98 

16 909 3.U2 2.US 1.71 ' •» P T. of 0.0125 100 

K L10 0157 
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After carefully reviewing the above test results and evaluating all the 
parraaeters involved for the main intercepting sewer, the following conclu
sions were drawn: 

(1) The hydraulic gradient computations should be based on frictional 
losses at n = 0.012 for steady uniform flow in straight conduit sections, 
plu.s an allowance for additional losses due to bends, section changes and in
flows. The roughness factors shown in Table VII-T-2 are "overall" equivalent 
factors for the indicated sections which include all of the above losses. 

(2) Computed losses for the present maximum wet weather hydraulic gradi
ent (see Plate VTI-P-5) for the 30,280 feet of sewer between Second River and 
Nevaii. Bay compare very well with the actual losses during the storm of April 
2, 19T0 after adjustment for flow differentials. Losses between Second River 
and Rterson could not be checked because the Paterson water level gauge can
not record the high wet weather water levels. However, evaluation of the sys
tem.^ conditions such as elevation of top float wells at metering stations and 
of tops of bulkheads at meter bypasses and the Third River bypass permitted 
aa and approximate check. No checking was possible above the Pater
son meter; however, based on physical inspections and the available present 
dry weather peak gradient, the mean roughness factor was estimated at approxi
mately 0.020. 

(3) The excessive amount of debris in the Paterson stretch of the main 
intercepting sewer must be removed to restore the conduit's capacity. Never
theless, allowance must be made for future debris accumulations in that 
stretch because of the conditions and characteristics of the old local col
lecting sewers in Paterson. Thus it was decided to use an "overall" rough
ness iac-or of not less than 0.013 for the capacity and gradient computations 
upstream of the Paterson meter, a value further justified by the fact that 
the sewer is smaller (down to h5" 0 diameter) in that area. 

K L L C 0 1 5 7 5  
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PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PRESENT TOTAL CONTRACTED CAPACITY 

Bergen County 

East Paterson Borough 
Fair Lawn Borough 
Glen Rock Borough 
Lodi Borough 
Saddle Brook Township 
Fair Lawn Industries 
Marcal Paper Mills, Inc. 
East Rutherford Borough 
Garfield City 
Lyndhurst Township 
North Arlington Borough 
Rutherford Borough 
Wallington Borough 

Essex County 

Belleville Town 
Bloomfield Town 
Glen Ridge Town 
Montclair City 
Newark City* 
Nutley Town 
Orange City 

Hudson County 

East Newark Borough 
Harrison Town 
Kearny Town 

Passaic County 

Clifton City 
Haledon Borough 
Hawthorne Borough 
Little Falls Township 
Passaic City 
Paterson City 
Prospect Park Borough 

TOTAL 

Subtotal 

2.00 

2.33 
6 . 1 1  
3.51 
1.59 
2.76 
2.75 

21.05 

10.03 
11.60 
3.15 

10.01 
132.17 

9.02 
9.89 

Subtotal 185.87 

1.03 
7.07 

10.92 
19.02 Subtotal 

Subtotal 

Present Allocated Contracted Capacity 
(in million gallons per day - mgd) 

Leased 

1.50 
2.50 
1.50 
2.50 
2.00 
0.60 
1.00 

14.71 
1.66 

24.73 
56.17 

1.52 
98.79 

324.73 

10.00 

2 1 . 6 0  

3.00 
0.04 

3704 

24.64 

Newark City subleases 6.59 mgd of its allocated capacity to East Orange City. 
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APPENDIX V-A-2 

CONDITION OF MAIN INTERCEPTING SEWER 

THROUGH CITY OF PATERSON REACH 

1970 INSPECTION 

REPORT ON PATERSON SEWER SURVEY MADE JULY 18/ 1970. 

The following is a record of observations made within 
selected manholes along the length of the Commissioners' 
Paterson Interceptor. The survey was conducted at low flow 
hours during the annual July industrial plant vacation period. 
It constituted an effort to take advantage of this period to 
gain access to the interior of our main interceptor through 
its entire length. 

As meageras the information obtainable was, when standing 
at the bottom of a manhole, it was to the knowledge of the 
writer, the first time in at least twenty years that any ob
servations had been made on some sections of the sewer's 
interior. With this in mind, the survey was concentrated 
on the smaller sized sewer sections. 

A long section of the 6'-0" sewer was observed at the 
time of the Marcalus connection in 1960 and the majority of 
the 6'-9" sewer was studied and photographed in 1963 as part 
of the Route 80, construction. 

The survey was conducted by the Paterson crew, with J. 
Kearney, Assistant Superintendent of Line, entering the sewer. 

Section 16, 6'-9" Sewer - (Below Garden State Parkway, In 
Clifton) 

Manhole Station 31^ 57, (5:30 A.M.) 
Depth of flow about 50" ± with about 
8" of muck present underfoot. Sew
age flowing bright green. Condition 
of line was good with nothing unusual 
noted. Heavy fumes present. 

Section 17 So., 5'-9" Sewer- (Below Broadway Overpass). 
Manhole Station 54-f 50, (6:00 A.M.). 

Found invert clear of muck but some 
stones or rubble present, (this man
hole had been rebuilt in 1954, as part of 
a highway bridge construction pro
ject) . Man could not stay down due 
to intense fumes and observations 
w e r e  l i m i t e d .  K L L 0 0 1 r r ~ "  
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Sec tier, 17 Cent., 5'-9" Sever. (Below 10th Avenue Circle) 
Wanho ae StatiorP2T^~29^ (6:20 A.M.)'. 

Started use of forced ventilation 
for the remainder of observations. 
Depth of flow about 46" ± with 
about 6" of muck present under 
foot. Condition of line good with 
nothing unusual noted. 

faction 18 So. , 5' - 8" Sewer. (Below Hawthorne Connection) 
Manhole Station 16 -$17, (6:45 A.M.). 

Sewer is circular in this section, 
(confirming record drawings). 
Manhole is of special shaft type 
construction with a shelf or bench 
present. Depth of flow about 50"± 
with heavy muck present measuring 
15" to 18" deep. Sewage still flow
ing bright green. 

18 Cent., 5' - 5" Sewer. (At 6th Avenue Connection) 
Mahole Station 23-$. 0, (7:15 A.M.) 

Depth of flow about 44" * with a 
measured depth of muck of 14" under
foot with no stones noted. Interior 
of sewer is coated with grease and 
no concrete deterioration observed. 
Checked 12" connecting pipe from 
6 th Avenue, branch which was just 
about half visible above the flow. 
Green color gone from sewage. 

I I  5_i " 5" Sewer- (At Lowe Street Connection) Manhole Station 33 0, (7:40 A.M. ) 
Depth of flow about 42" * with a 
measured depth of muck of 14" under
foot and no stones present. Noted 
an off-set curve present upstream 
(very close) with what appeared to 
be about a 6" protrusion on the near
side-wall (side with M.H. steps). 
No^concrete deterioration observed. 
12" Lowe Street connection under
water . 

Section 18, No., 5'- 5" to 4'-9" Sewer. (At Warren Street Con-
„ , . nection). Manhole Station l«f- 60, (8:00 A.M.) 

Dejftth of flow about 36"- with about 
12 of muck and stones present under-
f°°t. Picked up and removed a granite 
paving block at the manhole location. 
Walked about 10 foot downstream and ^. 
examined the 30" connection and no KLLUUI 
deterioration. 
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If 

Section 18 No,, 4'-9" Sewer. (At Straight Street Connection). 
Har.hole Station 10 -$- 2 5, f8:20 A.M.). 

Manhole is of special construction 
as shown on Drawing L2226. The 
long platform was loaded with organic 
deposits and floating materials (bottles, 
cans, etc.) with the walls thick with 
grease deposits up to a high water 
line approximately 4 ft. above platform. 
Depth of flow was about 33" with 15" 
of stones, sand and grit along walls 
decreasing to about 12" deep in middle. 
Condition of pipe was good, with a 
fine grease coating. Noted the 24' 
connection opening as completely 
visible. 

Section 18 No., 4'-9" Sewer. (At Montgomery Street Connection). 
Manhole Station 15 07, (8:45 A.M.) 

Depth of flow noted as dropping through 
manhole due to change in amount of 
deposits present with about 12" of 
sand and stones below manhole increas
ing to about 15" above. The increase 
in depth of deposits through manhole 
very obvious. Condition of concrete 
was good. The level of flow was about 
6" below the 36" connection invent. 
(This is not in agreement with record 
drai/ing elevations) . 

Section 18 No., 3'-9" Sewer. (At Bridge Street) 
Manhole Station 26 30, T9T20 A.M.) 

Depth of flow about 28" -, with 8" to 
10" of grit underfoot, few stones 
present. Noted brick masonry sewer 
construction upstream, with possibility 
of missing bricks observed about 20 ft. 
above. The sewer appeared out of round 
and the sidewalls appeared to have an 
offset about 40' to 50' upstream, with 
offset observed on south side wall. 
Condition prevented observing north 
sidewall. Little grease present on 
sewer walls or at the manhole. 

General conclusions which can be drawn from the survey 
are ; 

1. The sewer appears to be in better structural condition 
than was anticipated, considering the corrosive nature 
of Paterson industrial wastes. This statement is 
based on our innumerable observations of deterioration 
to the local Paterson sewers, our branch sewers at the 
points of connection and also within our connection 
chambers- Kucoisr-
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Hydraulically the line appears to be in reason-
fniY4-h°°2 c°ndltlon ln the larger diameters (except 
for the Market Street area), with silting in
creasing as the diameter decreases. The in
creases are probably due to the increased surcharging 
n^°CTS the Upper secti°ns, resulting in 9 9 
periods of reduced flow velocities. This is espe-
whpii^6^1 a? the Mont9°®ery Street connection 
where a large volume of flow entering the line at 
denocH?3^ caused 311 increase in the amount of 
deposited grit, etc., above the connection. 

The condition observed at Bridge Street warrants 
closer investigation. 

Respectfully sub^^ted: 

E. J. Moller, 
Deputy Engineer 

8/4/70 

EM: mr 

K  L  L O 0 1 5  
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BRANCH INTERCEPTING SEWERS - CAPACITY vs. FLOW 

(Selected Locations) 

Sewer 
Branch Intercepting Sewer Size and Slope 

Newark (Jabez Street) 

Downsfr«am of South St. 
Conne ction 

Downstream of Avenue I 
Conne ction 

Kearny/'Harrison/Newark 

Kearny -Hamilton St.Meter 
- Influent Sewer 

South 4tfi St.Meter — Infl.S. 
48-inch Siphon 
Downstream of Jackson 

Street Regulator 
Downstream of Brown St. 

Branch Influent Sewer 

57"@0.00273 

57"@0.0010 

42 "@0.00065 
56"@0.00039 

64"@0.00038 

64"@0.00038 

Keorny//East Newark/Harrison 

Kearny - Johnston Ave. Meter 
Influe nt Sewer 

East Newark Meter Infl.S. 

Brown Street 
Downstream of Brown St. 

Connection 
Downstream of Freeman 

Street Regulator 
Downstream of Polk Street 
Regu la tor 

Kearny/North Arlington 

Kearny-Belleville Pike 
Meter - Influent Sewer 

North Arlington Meter -
Influent Sewer 

33 "@0.00075 
36 "@0.00060 

24"@0.0014 

48"@0.0010 

48 "@0.0010 

18"@0.0014 

24"@0.0011 

Sewer Annual 
Capa- Wet Weather Peak Flows Average Flows 

ci 
(mgd) 

76.4 

ty Present ^ Future ^Present(2) Future (3) 

16.6 
27.8 
25.2 

9.4 
10.6 

2.20 

4.20 

(mgd) 
> = Over 

> 6.8 (10.7) 
23.0 (40.5) 
23.0 (40.5) 

38.8 >25.6 (44.3) 

38.8 >50 (59) 

>5.6 
>7.0 

( 8.5) 
(11.0) 

4.8 >6.3 ( 6.9) 

29.5 >15.9 (11.3) 

29.5 >21.4 (15.1) 

( 0.4) 

( 2.7) 

(mgd) (mgd) (mgd) 

(33.2) 38.5 13.55 15.92 

54.9 18.37 22.07 

14.2 
52.5 
52.5 

3.29 
12.12 
12.12 

4.55 
16.17 
16.17 

57.1 13.43 17.71 

76 18.25 23.66 

11.3 
14.3 

2.59 
3.15 

3.59 
4.30 

9.3 2.03 2.79 

14.2 3.51 4.41 

18.8 4.82 5.95 

0.6 0.10 0.13 

3.4 1.00 1.27 

i n = 0.015 for sma! 1 ler 

CO 
uo 

a 
o 

i  - -  -  -  *•"•  w .w i v  IWI a c w c i i  iuiyci i MUM m c r i e s  a n c  

sewers and all siphons, assuming sewers flowing full. ^ 
(2) Indicated flows are metered or estimated from other meter readings. Flows in parentheses are esti

mated peak flows based on same design parameters used for future estimates, assuming proper wet 
er regulation and no reduction of flow due to excessive overflows caused by surcharging 

of the main intercepting sewer. (3) Future flows ore estimated as described in Chapter IV. 
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Sewer 
Brancfn Intercepting Sewer Size and Slope 

Sewer 
Capa

city ( 1 )  

Rutherfonl/Lynd hurst 

Rutherfonl - Rutherford St. 
Meter -Influent Sewer 24"@0.0013 

Garfie IdyWallington/Passaic 
Garfie Id Meter - Influent S. 33"@0.0011 
Lodi St . Meter - Influent S. 48"@0.00085 
Downst-reom of Hathaway St. 
Metered Connection * 54"@0.00085 

Rutherford/East Rutherford 
Rutherford-Madison Street 

Meter - Effluent Sewer 24"@0.00120 
East Rutherford Meter - Inf. S. 27"@0.00095 
Downsfrecm -of Van Winkle 

Street Metered Connection* 36"@0.00080 

Lowe Street and Wood Street 
Wood Street Sewer 
>Lowe Street Sewer 

12"@ 0.00346 
12"@0.0020 

Warren Street 
Downstream of Bergen Street 

Regulator 24"@0.0015 
18-Inch Siphon 
Downstream of Warren Street 

(mgd) 

4.56 

11.4 
27.2 

37.1 

4.41 
6.17 

12.4 

1.16 
0.90 

4.91 
1.73 

Wet Weather Peak Flows 
Present (2) 

(mgd) 
> = Over 

1.05 ( 1.6) 

( 9.2) 
15.25 

16.75 

(  1 .0)  
2.50( 3.0) 

2.60( 3.3) 

Annual 
Average Flows 

Future (^)PresentWFuture (3) 
(mgd) (mgd) (mgd) 

2.4 0.43 0.72 

14.5 4.73 6.56 
18.5 7.08 8.88 

21.6 7.66 10.36 

1.3 0.24 0.37 
4.6 1.10 1.71 

4.8 1.14 1.81 

>0.2 (0.38) 
>0.4 (0.69) 

>1.2 ( 1.9) 
>1.2 ( 1.9) 

0.39 
0.70 

2.6 
2 .6**  

0.08 
0.16 

0.44 
0.44 

0.08 
0.17 

0.65 
0.65*' 

Regu la tor 30 0.00145 10.1 >2.6 ( 3.5) 4,9** 0.94 1.42** 

Lawrence Street 

Downstream of North 
Straight Street Regulator 

Downstream of Stout Street 
15 "@0.0025 1.81 >0.5 ( 1.1) 1.6 0.34 0.4b 

Regulator 
30-Inch Siphon & Regulator 
Downstream of Lawrence 

36"@ 0.0009 12.9 
12.3 

>5.0 ( 8.9) 
>5.5 (10.0) 

10.8 
12.4** 

3.22 
3.56 

4.20 
4.64** 

Street Regulator 36"@ 0.00062 10.7 >5.5 (10.0) 12.4** 3.56 4 64* ̂  
*0^ CO 

Prospect Street 
u3 

•5— 

Downstream of Totowa a 
Regulator 16"@0.0080 3.8 . > 0 . 4  (  0 . 9 0 )  1 . 2  0.23 0.29 3 

—J 
(1) (2) (3) See explanations on page 1 of this table. 

All meters, except the Van Winkle and Hathaway Street meters in Wellington,are in-line meters. 
Indicates that actual future flows will be either reduced or eliminated due to proposed revisions. 

• 
• * 
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Table V-T-3 

STATIONING REFERENCES TO CONTRACT DRAWINGS 

C o n t r a c t  D r a w i n g  S t a t i o n i n g  

Overall Stationing* 
Contract 

No. S t a t i o n  

0 + 00 to 10 + 13.94 41 0 + 00 t o  1 0 + 1 3 . 9 4  

1 0 + 1 3 . 9 4  t o  2 7 + 1 3 . 9 4  25 9 + 0 0  to 26 + 00 

27 + 13.94 to 41+13.49 26 0 + 0 0  t o  1 3 + 9 9 . 5 5  

4 1 +  1 3 . 4 9  t o  5 7  +  1 3 . 9 4  32 13 + 99 . 55 to 30 + 00 

57 + 13.94 to 116 + 12 11 0 + 0 0  to 58 + 98 

1 1 6  +  1 2  t o  1 2 4  +  1 2 . 7 0  221 0 - 27.01 to 7 + 73.70 

124 + 12.70 to 195 + 18.0 11 66 + 74 to 137 + 79.30 

195 + 18.0 to 212+93 8 0 + 0 0  to 17 + 75 

2 1 2 + 9 3  t o  2 2 9  + 9 3  33 0 + 00 to 17 + 00 

229 +93 to 262 +94 56 0 + 00 to 33 + 00.95 

262 +94 to 302 + 93.95 5 0 + 0 0  to 40 + 00 

302 +93 to 308 + 18.44 46 0+ 00 to 5 + 24.485 

308 + 18.44 to 408 +60.44 10 0 + 0 8  to 100 + 50 

408 + 60.44 to 473 +64.57 14 

o
 

+ 
o

 i 13 to 65 + 00 

473 + 64.57 to 479 + 88.8 48 

o
 

+
 

o
 1 52 to 6 + 19.69 

479 +88.8 to 539 +88.8 19 0 + 0 0  to 60 + 00 

539 +88.8 to 621 +08.8 39 0 + 0 0  t o  8 1  + 2 0  

6 2 1 +  0 8 . 8  t o  6 5 3  + 6 8 . 6  52 0 + 0 6  to 32 + 65.8 

653 +68.6 to 726 +43.6 3 0 + 0 0  to 72 + 75 

726 +43.6 to 810+92.4 4 0 + 0 1 .  2 to 84 + 50 

8 1 0 + 9 2 . 4  t o  8 8 0  + 4 2 . 4  40 0 + 0 0  to 69 + 50 

880 +42.4 to 940 +24.4 50 0 + 0 0  to 59 + 82 

940 +24.4 to 988 +24.4 44 0 + 0 0  to 48 + 00 

988 +24.4 to 1022 + 19.4 55 0 + 0 0  t o  3 3 + 9 5  

1022 + 19.4 to 1072 +25.4 53 0 + 00 to 50 + 06 

1072 + 25.4 to 1120 + 23.0 54 0+00KLtcf5ll7^ 
+ k i i. f • iL •- i 



TABLE V-T-2 

EXISTING MAIN INTERCEPTOR - CAPACITIES AND FLOWS 

CD 
CD 

C~! 
CO 

Municipality Connection 

<3) 
(2) Slope Rough-Copo- Equivalent 

I" Sewer (Feet/ ness city Hydraulic 
Station Size 1000 Factor (mgd) Capacity 

(ft.) Feet) "n" (Full) (mgd) 

(4) 
Present Flows - mgd 

Average Peak Rates"" 
Daily Dry Wet 

Weather Weather 

(5) 

Future Flows - mgd 
Average Peak Rotes 

Daily Dry Wet 
Weother Weather 

(6) 

Future Peok 
Flow in 

Excess of 
Capacity 

(mgd) 

PATERSON and 
HALEDON 

PATERSON 

Prospect St.(incl .part of HALEDON) 

Prospect St, Branch Sewer 

1120+23 

1119 + 76 

PATERSON 

PATERSON 

Mulberry Street 

Broadway 

1117+67 

1115 + 10 
3.75C 0.713 0.013 20.8 20.8 

PATERSON Bank Street 1112+23 

1101 +93* 

PATERSON Bridge Street 1098 + 57 
1091+05 

PATERSON and 
HALEDON 

PATERSON 

"Lawrence St.Branch Interceptor (incl. 
HARMON COLOR WORKS) 

Montgomery Street 

1090+95 
1090 + 75 

1087 + 15 
1087 + 10 

0.597 0.013 35.9 35.9 

PATERSON Lafayette and Straight Streets - 1082+80 4.75C 

PATERSON Franklin Street 1080 + 40 0.738 0.013 39.9 39.9 

PATERSON Keen Street 1077 + 05 
1073+95 

PATERSON ond 
PROSPECT PARK 

PATERSON 

"'Warren St.Branch Interceptor (incl. 
PROSPECT PARK) 

Lowe St. Branch Lateral 

1073 + 85 
1073 + 51 

1055+29 
, 

PATERSON 

PATERSON 

Ultra Chemical Works (Wood Street) 

Associated Dyeing & Fin .(Sleeker St.) 

1052 +97 

1050+67 
0.44V 0.013 46.4 46.4 

PATERSON Sixth Avenue 1045 + 13 

PATERSON Fifth Avenue (Eost 5th Street) 1035 +55* 
1022 + 19 

PATERSON East 11th Street 1020T55 

HAWTHORNE "HAWTHORNE 1011+84 0.448 0.013 46.6 46.6 

PATERSON Fourth Avenue 1011+61 
988 + 24 

5.42H 

(See poge 6 for Notes.) 
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(7) 

Proposed 
Design 
Flow 

(mgd) 

6.14 8.88 10.6 7.12 15.3 19.6 - - 1.9.6 

6.37 9.12 11.0 7.41 15.8 20.8 - , 20.8 

6.43 9.20 11.1 7.52 16.0 21.3 0.5 21.3 

6.49 9.27 11.2 7.62 16.2 21.8 1.0 21.8 

6.55 9.35 11.3 7.72 16.4 22.3 1.5 22.3 

6.55 9.35 11.3 7.72 16.4 22.3 1.5 12.7 

7.69 10.8 13.2 9.12 18.8 27.4 6.6 17.8 
7.69 10.8 13.2 9.12 18.8 27.4 — 17.8 

11.3 14.9 18.7 13.8 26.7 39.8 3.9 17.8 

15.3 19.7 24.8 22.3 41.1 56.7 20.8 34.7 

16.7 21.5 27.0 23.8 43.3 62.1 22.2 4 0 . 1  

16.9 21.7 .••7.2 23.9 43.8 63.1 23.2 41 .1 

17.1 21.9 27.6 24.1 44.2 64.1 24.2 42.1 
17.1 21.9 27.6 24.1 44.2 64.1 17.7 42.1 

18.0 23.6 30.2 25.6 46.0 69.1 22.7 4 5 . 0  

18.2 24.0 30.6 25.7 46.1 69.8 23.4 4 5 . 7  

18.5 24.5 31.0 26.1 47.0 70.7 24.3 4 6 . 6  

19.8 27.4 33.9 27.7 49.5 74.7 28.3 50.6 

20.0 27.7 34.2 27.8 49.6 75.4 29.0 51 .3 

20.7 30.1 36.9 28.6 51.1 78.3 31.9 4 3 . 4  

21.4 31.1 38.0 29.4 51.9 81.6 35,.C 4 6 . 7  

24.2 35,0 42.6 33.8 .58.4 92.0 45.4 4 6 . 7  

24.3 35.2 42.9 34.0 56.6 92.8 4 6 . 2  4 7 . 5  



O 
O 
—i 
en 
CO 
LH • 

Municipality Connection 

FAIR LAWN 

PATERSON 

GLEN ROCK 

FAIR LAWN 

PATERSON 

PATERSON 

PATERSON 

PATERSON 

PATERSON 

FAIR LAWN 

PATERSON 

EAST PATERSON 

PATERSON 

PATERSON 

EAST PATERSON 

PATERSON ond 

CLIFTON 

"FAIRLAWN INDUSTRIES 

Second Avenue 

"GLEN ROCK 

"FAIR LAWN - Second Avenue 

Third Avenue 

Fifth Avenue 

Eighth Avenue 

Ninth Avenue 

Tenth Avenue (East 33rd Street) 

"FAIR LAWN - East 36th Street 

East 43rd Street 

"EAST PATERSON NO. 3 

Overlook Avenue 

Twentieth Avenue 

"MARCAL PAPER CO. 

Market Street and 
••EAST PATERSON NO. 1 and 2 

Dundee Avenue 

(3) ~ (4) 
(2) Slope Rough- Copo- Equivalent Present Flows - mgd 

(0 Sewer (feet/ ness city Hydraulic Aver- Peak Rates 
Station Siie 1000 Factor (mgd) Capacity age Dry Wet 

(ft.) Feet) "n" (Full) (mgd) Dolly Weather Weather 

Aver 

<5) 

Future Flows - mgd 
PeakRates 

Wet age Dry 
Daily Weather Weather 

(6) 
Future Peak 

Flow in 
Excess of 
Capacity 
(mgd) 

975+60 

971 >08 

970 +98 

970 + 44 

962 • 10 

947 + 74* 

928+98 

921+50 
907 + 04 
906 + 94 
906 + 87 

899 + 22 
880 + 42 
879 + 52 5.75H 

857 + 25 

852 + 52 
840 + 92 
840 + 82 
822 + 14 

817 + 10 
811 +02 
810 + 92 
809 + 57 

782 + 58 

781 450 

771 496 

PATERSON VENTURE METER CHAMBER 

47.7 68.0 

(Copocity - 76* mad) 

84.8 66.6 105 167 

6.75H 0.424 0.0125 84.9 

84.1 

91 I 

83.2 

Toble V-T-2 
Poge 2 of 6 

(7) 

Proposed 
Design 
Flow 

(mgd) 

24.5 35.8 44.4 34.3 59.8 93.5 43.7 47.5 

25.3 37.4 46.1 35.1 60.9 96.5 46.7 50.5 

26.3 38.6 48.1 36.7 61.6 100 50.4 50.5 

1 0.013 49.8 49.8 26.9 39.4 50.1 37.8 64.6 102 52.3 50.5 

27.8 41.4 52.3 38.7 66.6 106 55.7 53.9 

29.2 43.6 54.5 40.0 68.2 108 58.1 41.9 

29.3 43.7 54.6 40.1 68.4 108 58.4 42.2 

r - 29.4 43.B 54.7 40.2 68.9 109 58.7 42.5 
29.4 43.8 54.7 40.2 68.9 109 51.5 42.5 

; 0.013 57.4 32.5 47.8 59.9 44.9 74.6 122 64.5 55.5 

57.0 
34.9 50.8 63.4 48.7 79.2 128 71.3 55.5 

0.013 56.7 
35.1 51.0 63.6 49.0 79.5 129 71.6 55.8 

35.5 51.6 64.4 49.6 81.7 130 72.7 55,8 

35.6 51.7 64.7 49.7 81.9 130 72,8 55.9 
35.6 51.7 64.7 49.7 81.9 130 70.4 55.9 

0.013 59.4 59.4 36.0 52.5 65.6 50.2 82.4 132 72.4 57.9 

38.5 56.3 69.4 53.4 87.3 137 77.2 57.9 

0.013 81.5 81.5 
38.5 56.3 69.4 53.4 87.3 137 55.1 57.9 

47.7 68.0 84.8 66.6 105 167 85.8 84.9 

84.9 

(See poge 6 for Notes.) 
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Municipal ity C onnec t ion 

(3) (4) (5) 

(2)- Slope Rough-Capa-Equivalent Present Flows - mgd Future Flows 
(') Sewer (Feet/ ness city Hydraulic Aver- Peak Rates Aver-

Station Size 1000 Factor (mgd) Capacity age Dry Wet 
(ft.) Feet) "o" (Full) (mgd) Doily Weather Weather 

CLIFTON (NORTH) Dundee Avenue 

CLIFTON (NORTH) Merselis Avenue 

GARFIELD "GARDEN STATE PAPER CO. 

CLIFTON (NORTH) Arlington Avenue 

CLIFTON (NORTH) Whippany Paper Co.(Ackermon Av.) 

771 +96 

748 + 77 
741+92 
741 + 78 

727 + 97 

713+69* 

706 + 84 
698 + 94 

6.75H 0,424 0.0125 84.9 

6.75C 0.486 0.0129 83.5 

84.1 

698 + 84 
CLIFTON (NORTH) Hope Avenue No. 1 697 + 69 

CLIFTON (NORTH) Hope Avenue No. 2 694+49 

CLIFTON (NORTH) .Highland Avenue 693 + 80 

PASSAIC President Street 689 + 15 
666 + 84 

PASSAIC Madison Street 660 + 29 

PASSAIC Jefferson Street 657 + 28 
653+69 

PASSAIC Washington Place 653 +18 

PASSAIC Possaic Street 647 + 63 

PASSAIC Park Place 632 + 83 

wallington. 
PASSAIC, GARFIELD, 
SADDLE BROOK, WALLINGTON PUMPING STATION 
EAST RUTHERFORD, and LODI FORCE MAIN 621 +97 
RUTHERFORD and 
LODI 

0.353 0.0111 115 

0.426 0.0121 116 

7.50H 108 

0.415 0.0138 100 

621 + 19 

PASSAIC 

PASSAIC 

Gregory Avenue 

Lafayette Avenue 

621 +0? 
619 + 15 
613 + 45 

602+01 

590 + 99 

8.50H 

0.412 

0.432 

0.299 

"47D" 

47.8 

48.5 

56.4 

57.0 

57.0 

-60.0 
60.0 

60.4 

67.5 

67.7 

67.9 

68.1 

69.4 

70.3 

70.5 

70.6 

w 
68.3 

69.3 

77.3 

78.1 

78.1 

82.4 
82.4 

83.1 

92.2 

92.5 

92.9 

93.5 

94.4 

95.9 

96.4 

96.5 

84.8 

85.0 

86.0 

94.0 

94.8 

94.8 

101 
101 

102 

112 

112 

113 

113 

114 

115 

115 

115 

oge Dry 
Daily Weather 

66.6 

- mgd 
Peak Rate-s 

66.8 

67.8 

77.7 

78.7 

78.7 

79.9 
79.9 

80.6 

91.4 

91.6 

91.9 

92.1 

93.5 

94.7 

94.9 

95.0 

105 

105 

106 

120 

121 

121 

123 
123 

125 

139 

139 

139 

140 

141 

142 

142 

143 

Wet 
Weather 

167" 

(6) 
Future Peok 

Flow in 
Excess of 
Capacity 

(mgd) 

168 

169 

179 

181 
181 
183 
183 

184 

200 

200 

200 

201 

203 

204 

205 

205 

83.2 

83.4 

87.8 

95.2 

96.8 

96.8 

98.9 
75 

76 

92 

92 

92 

93 

95 

96 

97 

97 

Table V-T-2 
Page 3 of 6 

(7) 

Proposed 
Design 
Flow 

(mgd) 

84.9 

85.1 

86.8 

86.8 
88.4 

68.7 

70.8 
70.8 

71.7 

87.6 

87.9 

88.0 

88.5 

90.9 

92.1 

92.5 

92.9 

191 
84.5 120 150 114.7 168 234 126 122 

0.0101 
191 84.5 120 150 114.7 168 234 71 122 

0.0101 84.5 120 150 114.7 168 234 71 122 
196 

163 84.6 120 151 114.8 168 235 72 123 

0.0125 132 86.7 124 154 117.7 171 239 76 127 
86.7 124 154 117,7 171 239 76 127 

(See poge 6 for Notes.) 
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Municipality Connect! on 

(3) <4> (5) 

Slope Rough- Capo-Equivalent Present Flows - mgd Future Flows 
Sewer (Feet/ ness city Hydraulic Aver- Peok Rotes 

Station Size 1000 Factor (mgd) Capacity age Dry Wet 
(ft.) Feet) "n" (Full) (mgd) Daily Weather Weather Daily Weather 

- mgd 
Aver- Peak Rates 

age Dry Wet 
Weather 

(6) 

Future Peak 
Flaw in 

Excess of 
Capacity 

(mgd) 

PASSAIC Aycrigg Avenue 

PASSAIC Van Houten Avenue . 

PASSAIC Elliot Street 

PASSAIC Howard Avenue 

PASSAIC Brook Avenue 

CLIFTON (SOUTH) Yantacaw Street 

LYNDHURSTand YANTACAW PUMPING STATION 
RUTHERFORD 

NUTLEY Federal Telephone & Telegraph 

NUTLEY, CLIFTON Golf Club (including HOFFMANN 
ond BELLEVILLE LA ROCHE & part of BELLEVILLE) 

NUTLEY Nutley Avenue 

NUTLEY Park Avenue 

NUTLEY and Nufley-Belleville Line 
BELLEVILLE 

Nufley-Belleville Line 

BELLEVILLE Roosevelt Avenue (Kidde No. 2) 

BELLEVILLE Roosevelt Avenue (Kidde No. 1) 

BELLEVILLE Mansion Place 

BELLEVILLE Terry Street 

Table V-T-2 
Page 4 of 6 

(7) 

Proposed 
Design 

Flow 
(mgd) 

590 •89 
590 + 59 163 

86.7 124 154 117.7 171 239 76 127 

576+25 
87.2 125 154 118.4 172 240 77 128 

570 + 39 9.00H 0.348 0.0129 160 
87.3 125 154 118.5 172 240 77 128 

564+10 
87.3 125 155 118.6 172 240 77 128 

554+25 
90.2 129 158 121.8 177 244 81 132 

541 +49 90.2 130 159 122.3 17B 245 82 133 
PASSAIC VENTURI METER CHAMBER (Capacity • 154 i mad) 91 + 

540 + 24 
479+99 

170 
9.00H 0.350 

90.2 
90.2 

130 
130 

159 
159 

122.3 
122.3 

178 
178 

245 
245 

68 
68 

133 
133 

479 + 89 
479 + 44 

0.0122 
177 

90.2 130 159 122.3 178 245 68 133 

479 +28 
10.00H 0.'313 213 93.2 134 167 126.3 182 250 73 138 

479+25 
479 • 13 

139 
139 

175 
175 

130.1 
130.1 

187 
187 

255 
255 

78 
78 

143 
143 

479+25 
479 • 13 96.2 

139 
139 

175 
175 

130.1 
130.1 

187 
187 

255 
255 

78 
78 

143 
143 

THIRD RIVER SIPHON AND YANTACAW BYPASS (Capacity .«• 172 » mqd) 83 * 
473+78 96.2 139 175 130.1 187 255 71 143 
473 + 65 
473 + 57 

139 175 130.1 187 255 71 143 473 + 65 
473 + 57 

96.2 139 175 130.1 187 255 71 143 

458 + 00 
96.2 139 175 130.1 187 255 71 143 

445 + 84 0.266 0.0130 184 184 
105.2 150 189 141.6 199 270 86 158 

429 + 36 
105.3 150 189 141.7 200 270 86 158 

408 + 72 
105.6 151 189 142.2 200 271 87 159 

398 + 77 
390 + 77 

106.0 151 190 142.7 201 271 87 159 
398 + 77 
390 + 77 

106.0 151 190 142.7 201 271 87 159 

386 + 16 
106.2 151 190 143.0 201 272 72 160 

377 + 45 
0.299 0.0127 200 200 106.4 152 , 190 143.4 202 273 73 161 

362+43 
106.5 152 190 143.5 202 273 73 161 

336 + 90 107.6 153 192 144.9 203 275 75 163 

(See page 6 for Notes.) 



Tabic V-T-2 
Page 5 of 6 
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Municipality Connect ion 

BELLEVILLE Mill Street 

BELLEVILLE, GLEN 
RIDGE, MONTCLAIR, 
ORANGE, BLOOM-
FIELD, NEWARK, UNION OUTLET 
EAST ORANGE, and 
LITTLE FALLS 

NEWARK 

NEWARK 

NEWARK 

Verona Avenue 

Delevon Street 

Herbert Place 

3rd and 4th Avenues 

NEWARK and Cloy Street 
EAST ORANGE 

( 1 )  
Station 

BELLEVILLE, Academy Street, 
NORTH ARLINGTON NORTH ARLINGTON and 
and KEARNY KEARNY 

(3) <4> 

5*°Pe Rough- Capa-Equivalent Presenf Flows - mgd 
Sewer (Feet/ ness city Hydraulic Aver- Peak Rales 
Size 1000 Foctor (mgd) Capacity age Dry Wet 

Feet) 'n" (Full) (mgd) Doily Weather Weather 

(5) Future Peak 
Future Flows - mgd Flow.in 

Aver- Peak Rates Excess of 
age Dry Wet Capacity 

Daily Weather Weother (mgd) 

334 + 80 

335 + 99 
I0.50H 0.254 0.0123 216 216 

309 + 50 
308 + 02 
307 + 96 

107.6 153 

108.8 155 

SEC 

109.7 
109.7 

156 
156 

192 

193 

195 
195 

144.9 203 

146.5 205 

147.6 
147.6 

206 
206 

275 

277 

278 
278 

304 + 36 

303 + 77 

293 + 84 
293 + 64 
283 + 43 

10.50H 0.261 0.0189 143 

0.274 0.0120 231 

10.83C 0.270 0.0130 216 
283 + 29 

262+94 
258 + 93 10.S0H 0.403 0.0118 286 
245159 
245 + 49 

245 + 26 
229 + 93 

213 + 18 

1I.08H 0.289 0.0120 275 

11.00H' 0.209 0.0094 291 

212+97 
212 +93 
195+18 
181 +73 

100+ 74 

0.339 0.0130 270 

I1.25C 0.256 0.013C 234 

214 

266 

(See page 6 for Notes.) 

59 

61 
62 
62 

( 7 )  
Proposed 

Design 
Flow 

(mgd) 

163 

165 

166 
166 

109.7 156 
,—r--.., 

195 147.6 206 278 
vo t 
64 166 

130.3 184 242 176.6 243 340 126 228 

133.1 186 257 180.1 247 349 135 '237 

133.1 186 257 180.1 247 349 135 237 

133.6 187 260 180.7 248 352 138 240 
133.6 187 260 180.7 248 352 86 240 

135.6 189 268 183.2 251 358 92 246 

135.6 189 268 183.2 251 358 92 246 

137.8 191 279 185.9 255 366 100 254 
137.8 191 279 185.9 255 366 100 254 

155.9 211 315 208.4 279 415 149 303 
155.9 211 315 208.4 279 415 149 303 



Municipality Con ne ct i on 

(3) <4> (5) 

(2) Slope Rough- Capo-Equivalent Present Flows - mgd Future Flows - mgd 
0 )  Sewer (Feet/ ness city Hydraulic Aver- Peak Rotes 

Station Size 1000 Factor (mgd) Copocity age Dry Wet 
(ft.) Feet) "n" (Full) (mgd) Doily Weother Weather 

Aver
age 

Daily 

Peak Rates 
Dry 

Weather 
Wet 

Weather 

(6) 
Future Peak 

Flow in 
Excess of 
Capacity 

(mgd) 

Page 6 of 6 

( 7 )  
Proposed 

Design 
Flow 
(mgd) 

0.256 0.0130 234 266 
415 149 303 

180.74 
0.256 

- 155.9 211 315 208.4 279 415 149 303 
180.74 

155.9 211 315 208.4 279 415 148 303 

NEWARK Orange Street 167.72 11.25C 
279 416 149 

Orange Street 167.72 
0.303 0.0129 257 156.0 211 318 208.5 279 416 149 304 

NEWARK Bridge Street 162.54 267 
280 416 149 

Bridge Street 
145.76 - 156.1 212 320 208.6 280 416 149 304 

145.66 156.1 212 320 208.6 280 416 149 304 

NEWARK Saybrook Place and Rector Street 145.11 0.293 0.0128 287 
435 168 323 

Saybrook Place and Rector Street 
124.13 - 161.6 217 355 215.2 285 435 168 323 

NEWARK City Dock Street 121 .96 0.337 0.0171 231 
177 337 

City Dock Street 
116.12 272 166.6 224 400 220.8 292 449 177 337 

U.75C 0,296 0.0126 293 
337 89.39 

U.75C 0,296 
- 166.6 . 224 400 220.8 292 449 177 337 

NEWARK, EAST 166.6 224 400 220.8 292 449 143 337 

NEWARK, HARRISON Van Buren Street Lateral 89.09 
and KEARNY • 0.344 0.0130 306 306 

57 • 14 - 184.8 245 450 244.5 318 525 219 413 

56.99 184.8 245 450 244.5 318 525 168 413 

NEWARK Jabez Street 56.59 
12.75C 0.308 0.0130 359 203.2 266 505 266.7 341 572 215 460 

NEWARK Avenue K 49.12 
42.93 203.6 267 506 267.2 342 573 216 461 

42 .83 203.6 267 506 267.2 342 573 216 461 

NEWARK Avenue L 40.94 
0.308 0.0126 370 357 205.4 269 508 269.0 345 575 218 463 

NEWARK Wilson Avenue No. 1 21.14 
10.14 12.50H 207.9 273 512 275.7 352 585 228 473 

NEWARK Wilson Avenue No. 2 8.65 
213.3 279 518 286.7 366 600 243 488 

NEWARK Avenue P 3.15 0.276 0.0139 317 
213.3 279 518 298.1 381 616 259 504 

•) .01 

NEWARK BAY PUMPING STATION AND TREATMENT PLANT 237.6 307 573 349.0 439 720 

NOTES: 

(1) Stationing is from the inlet of the existing Grit Chombers. The South Newark Interceptor Connection is at Station 0 t 35. The existing 
Main Interceptor will connect to the proposed Head End Facilities at Station 2 401. 

(2) "C" or "H" indicate circular or Horseshoe shaped conduit. 
(3) The Manning Factor is used; this foctor is from the computed Hydraulic Gradient at present wet weather peak flow and is on equivalent 

factor based on fractional loss ot n s 0.012 (assumed) for steady uniform flow in a straight section of pipe, plus additional losses due to 
bends, section changes.and inflows. An equivalent foctor of not less than n = 0.013 is used upstream of the Poterson Venturi Meter. 

(4) Present flows (1967 - 1969) are based on actual readings wherever possible and adjusted where required. The wet weather peak flow is 
wirh oil four pumps working and all regulating gates opened (a rare occurrence) and is based on data from the storms of February 3 and 
April 2, 1970. Peak rate for this lost storm was 510 mgd, with the South Newark Interceptor gate throttled. Maximum pumping capa
city with 3 and 4 pumps is approximately 450 and 550 mgd. 

(5) Future flows are as estimated for the year 2040. Indicated peak rates are the maximum rotes anticipated in the Interceptor at the given 
stations. 

(6) The indicated rotes are in excess of the ''Equivalent Hydraulic 
Capacity". 

(7) Ultimate Wet-Weother Peak Flows to be carried by the existing 
interceptor. Balance of flows to be corried by the Proposed Fa
cilities - Relief Interceptor Alternatives (c) ond (e) (see Table 
8) and Outlet Alternative 1 or 7 (see Plate I). 

*Flow to be transferred to the Proposed Focilities from this station. 
••Flow from this connection is to be intercepted in toto by the Pro

posed Facilities and is excluded from the Design Flow. 
*•" Flow from this connection is to be irlccepted in port fcy the Pro

posed Facilities end that perl is excludes frcm the Design Flow. 



PLATE! V-P-l 
LEGENO 

M A IN  INTERCEPTOR SCwER 

BRANCH INTERCEPTING SEWERS 

N O N -REG U LA TED  CONNE CT ION 
FROM SANITARY OR I N O U S TRI A L 
SEWERS 

IN-L INE  METER CHAMBER 

A U T O MA T I C  REGULATING CHAMBER 

MANGANAftO, MARTIN UNCOLN 
CONSUL TING B4GINCCV3 NEW TORE. N. T. 

PLAN OF MAIN AND BRANCH 
INTERCEPTING SEWERS -

NEWARK AREA 

PASSAIC VAtLEY SEWERAGE COMMISSIONERS 

P R O P O S E D  S E W E R A G E  *  
F A C I L I T I E S  

(jr. 
V3 
O 



PLATE V-P-2 

,;r r:^*r L E G E N D  

MAIN INTERCEPTOR SEWER 
BRANCH INTCnCCPTINO 9CWCR3 
NON-REGULATED CONNECTION 
FROM SANITARY OR INDUSTRIAL 
SEWERS 

IN-LINE METER CHAMBER 

AUTOMATIC REGULATING CHAMBER 

SIPHON INLET OR OUTLET CHAMBER,  
WITH OR WITHOUT OVERFLOW 

REGULATEO CONNECTION 
FROM COMBINED SEWERS 

TON 

• - - • - -t • . -» 
/JKAumww »**..•• .• J  •3  • \rVrT' . V ' *. *••». * • .*> . . 

T-TNOHURST^ •" . '• . 
RCEPTING" SJTWfR-;—•- L , 

f •. v'(*V ^ i;-7 
JR ;IT T H E li'F O R D \\ \ " ' ." J 

MANGANARO, MARTIN *» LINCOLN i 
CONSUIT1NG B4GINEMS HEW TOM, N. Y. 

PLAN OF MAIN AND BRANCH 
INTERCEPTING SEWERS-

BELLEVILLE, NUTLEY AND 
CLIFTON AREAS 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PROPOSED SEWERAGE 
FACILITIES 

K L L 0 0 1 5 9 1  



P L A T E  V - P - 3  
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C Pi/ . ' ' . ,  r V v i > ' : 'N'1 V'vy ..a  Qy ' -i-*.. s •=..#• r. , Vfc." / 1-%. / ? "tiifio'd • •. 
*"|A?/TvjKtfJ - .* 

V  c A ' T l O N v /  v  " / A >  * > <  /  
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.<Vi?TON i PASSAIC (INC 'I0?1 

. :CUfT.'S 

LEGEND 

M A IN  INTERCEPTOR SE W E R 

BRANCH INTERCEPTING SE WE R S 

NON-RCGULATEO CONNECTION 
PR OM SANITARY OR I N D U S TRI A L 
SE WE R S 

IN-L INE  METER CHAMBER 

A U T O MA T I C  RE GUL AT ING CHAMBER 

REGULATING CHAMBER 

SIPHON INLET OR OUTLET CHAMBER.  
WIT H OR WITHOUT OVERFLOW 

BRANCH SEWER DIAMETER 

REGULATEO CONNECTION 
FROM C OMB INE D SEWERS 

C A R L S T A  D T  

MANGANARO, MARTIN **. LINCOLN 
CONSULTING ENGINEERS NEW YORK. N. V. 

SCAi C  IN  FE E T  

PLAN OF MAIN AND BRANCH 
INTERCEPTING SEWERS-

PASSAIC AND CLIFTON AREAS 

PASSAIC VAUET SEWERAGE COMMISSIONERS 

P R O P O S E D  S E W E R A G E  
F A C I L I T I E S  

Cn 
\Q 
ro 
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P L A T E  V - P - 4  

LEGEND 

M A IN  INTERCEPTOR SE W E R 

BRANCH INTERCEPTING SE W E RS 

NON-REGULATCO CONNECTION 
FROM SANITARY OR INDUSTRIAL 
SEWERS 

IN-LINE METER CHAMBER 

AUT OMAT I C RE GUL AT ING CHAMBER 

REGULATING CHAMBER 

SIPHON INL E T  OR OUTLET CHAMBER,  
W IT H  OR WITHOUT OVERFLOW 

BRANCH SEWER DIAMETER 

REGULATEO CONNECTION 
FROM COMBINEO SEWERS 

MANGANARO, MARTIN amIINCOLN 
CONSULTING ENGINEERS NEW YORK, N. Y. 

-

SCALE IN  FEET 

PLAN OF MAIN AND BRANCH 
INTERCEPTING SEWERS-

PATERSON AREA 

PASSAIC VAIUY SEWERAGE COMMISSIONERS 

P R O P O S E D  S E W E R A G E  
F A C I L I T I E S  



CD 
CD 

L E G E N D  1 6 0  

| 
j -- MUNICIPAL BOUNDARY 

U" - 9 * DiAMf U« Of CIRCULAR SECTION :S0 

Si r t  OF HORSESHOE SECTION (SEC 0E1AIL)  

ojoe— CONDUIT SLOPE IN FEET PER THOUSAND FEET 

IS INVERT ELCV^OF INTERCEPTOR AT 
*:• INDICATEO STATION0 

•AO 

-  inver t  E l eva t ion  
regula t ing  ga te '  
tOR OVERFLOW WE 

Of $ :mj 

SAME (OR LOCATION )  
OF LOCAL CONNECTING 1 
SEWER.  

'MERCCPTOR STATION 
/  AT CONNECTING LOCAL / SEwCR 

E ' •  E  VAT IONS ARE BATED ON MEAN 
SEA LEVEL < 100 .00  

STATIONING IS IN rE£ T r«ow THF 
EXISTING GRIT  CHAMBER INLET BELL 

WHERE SEVERAL RCCU L AT I N G CHAMBERS 
CONNECT TO THE '  N ' f  RCCpTGR y»A 
ONE PIPE.  THE LOWEST ELEVAT ION 
i s  ind ica ted  

ACTUAL FlELO OATA AS TO STATIONS 
CLEVATICNS ANO SL-PES ARE USEO 
WHERE AVAILABLE .  

MANGANARO, MARTIN '"•> LINCOLN 
CONSULTING ENGINEERS NEW YORK. N. Y. 

SEC TABIC V-T"-42LF0RG*LOWS flLONG?N?ERCEPTORF APRIL '•1970 ,ALL FOl", PUMPS RUNNINGI ASSUMING NO surcharge AT STATION 0.00 

ji™H|V5sFSs^ rr,"7su«^ NO"°URCHX.£T AT10"5' 
RcEoLn,dEu?tDcBrYowTnHE propos" -aterson belief interceptor and the' oê ĝ r̂a'uuc'̂ raU'nVw!"' Ŝ̂ tTly mat'ch1-" l,t 

SF Ma STcT^ivo%L ohreycoro,nos 

NEWARK 

cn 
VD 



REPORT UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

CURTIS PLACE,  PATERSON 
P-001 

1976 

E L S O N  T  K 1 L L A M  A S S O C I A T E S  
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£ /SVCS/ 'Y TF/RF/KR/C /R<;/ZR 

C L A Y  S T R E E T  

CO 
o. 
GO 

S H E E T  I  O F  4  PLATE B  



pq 
V 

FELTLIZ.EEL 

C D  
O 

CO 
C\ 
VD 

: —-  . 
£ ;  B .. ; TP  ~y. .4  ;  »• LLIITF' IJL HI\ •! IRRNFFN—K I* * LI " 

CONTRACT N« iH3»»r i: T 
SMCCTSlNSfT V 

SECTION ON Jr K 
3(ol* ^ l • 0 

D3ESK „GL.!"MIT SCOT* 5*"I*"C* 

ti; iRfet1 J 

W-.- TOP PLAN 
« lM'» M*l» ,. . 

Seal* j'I'O. 

jJk.aUf-
\ * 
) > 

M a i y n f  f*r. .  •  • «  •  

. 4—U . jr -1^./ 

"7 .-J. R*E .. ,v; rr=• r:~r?H ' ~ ,...•„. .„ 
-/•R,:-.L., .V-..:  I .V1 SECTION ON 
, ........ ... ... SCOT, I'-l'-o" • • Jr? 

| C L A Y  S T R E E T )  
STATE OF NEW JERSEY 

.A^SSAIC VALLCY SCWC/WGC COMMISSIONERS 
MAIN INTERCEPTING SEWER 

CONTRACT DRAWINGS 
CITY OF NEWARK 

LOCAL SEWER CONNECTIONS 
CARLISLE PLACE 

OCTOBER 1.19^ ACC NO B 5?TS 
[ELEVATIONS BASEO ON USCS WON. «9660A| S H E E T  2  O F  4  P L A T E  B  



pq 

n 

X,.. 

SECT ON ON A-B 

, , C4 rsu*.r. r .  
-HFN • 4' • 

SECTION ON C-O 

J - '  i - " '  ' S  
H "»* . » « Sf > . 

TOP PUANj^^.^^^secTiON ON C-F :T. 
U  U N C T I O N  M A N H O L E .  

5co-« z •»-0* 

!i—-

o 
o 
R "5 
- 1 
O 

I R ~ - _  - • '  \ V R «  . ' ^  
i' . • " " " T ^ - v . - / * ?  V V  " • '  

. • . . 1> V • 
- •>•• L- V - - \ .  

: \  ̂ ;» • ' v 
. .  ••#>:•> \  \ ^ I J  

•'^117^**'* ***"r 7  f. o J*l| , " 'v*. VY-~•* * N!! —V * 1 V\ 
' FE3 Iiv^» V • ~ ~V,VA__ \  \  \ FC '  ? {•' ni » .1 . i » » 's. •'*. ,, ,-r -1 v RR ,L,W/3IN ™ •.• LT... ,.. "" LOCALITY PLAN C./V'?*'V»',**'•• 

r". 

4 •™ to** •» A< 
^ •. A d* 

pr 
S , •: 

• V'A I 

SECTION ONJ'K 
#'•• 

' F 

\ J . ^ 

SECTION ON L-M 
SPECIAL MANHOLC 

Scole i* -1" - P* SECTION ^ [ ON 6* 

^ 4 '** 
' i 

,  ,  .  - J O  
•»". ELEVATION 0 PLAN 

i • • 

CARLISLE PLACE CONNECTION SCOLE ••••OR 

CLE VAT IQN 

V* 
SECTION ONT-U 

„ T 

N 

'i4 

L3;1V A R\ • n -
-a :-c=^:.r~x\\ fm-

LOCATION &CAT* • - •0* 
DETAIL B LOCATION OF SECTION ON • - Z ^ 

OZ-AIL ofbronze. GUARD O»ON ;C IKXT^ RAT nROiMM SUOPCOT 1 • ^ 

SECTION ON S-R SECT "ON ON P-O 
F L U S H I N G  M A N H O L C  

STN • J •• *0* 
t/v'Sos J A**"* 

SEC T ION ON V • W SECTION ON X - Y 
CLAV ST OROP MANHOLC 

Scti»a*>-o*  ULiii.ifli «Q,. . . 

V . Y - " W  •  •  I I  . . • • A  *  ,  •  
""" " , Y • 

Seal# » •' • 0 Seal* J j * ' * •-
CROSS SECTIONS OF 

SPECIAL CAST IRON GROOVES 

[CLAY STREET! 
Stole of New Jersey 

^ PASSAIC VALieV SEWERAGE COMMISSIONERS 

"MAIN INTERCEPTING SEWER 
. CONTRACT DRAWINGS 

CITY OF NEWARK 
LOCAL SEWER CONNECTIONS 
CARLISLE PLACE OE*>B«- *.'92I 

Acc.No D 39H 

S H E E T  3  O F  4  P L A T E  B  



Q 

' S « , ' I . . . ^ •»» - — • • • „ 
• * • I •< • V V« .V '«* RTR1 N •re ir}~;- • J' —_ -T-

• • «'<" - tzJZZTi, . ; • ? - * * * .  

SECTION ON T-F ±RUZ". TY. T V-« 

~ > \  I C L A Y  S T R E E T l  
SIOTE OF NEW JERSEY 

PASSAIC VALLCVFST W*. RAGE COMMISSION! R* 
MAIN INTERCEPTING SEWER 

CONTRACT DRAWINGS' 
CITY OF NEWARK 

LOCAL SEWER CONNECTIONS 
CARLISLE PLACE 

October I I9ZZ A__ .. n 

S H E E T  4  O F  4  P L A T E  8  



CLAY ST.  TWIN 
NTERCEPTORS 

REGULATOR /  FLOAT 
CHAMBER 

DIVERSION 
CHAMBER 

CONCRETE DAM 
WITH STOP LOGS 

TO P.V. S.C. 
MAIN INTERCEPTOR 

PASSAIC RIVER 

L E G E N D  

D R Y  W E A T H E R  F L O W  

S T O R M  F L O W /  O V E R F L O W  

K L L 0 0 1 B 7 2  

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

C L A Y  S T R E E T ,  N  E W A R K  

S C H E M A T I C  

E I .  S O N  T .  H I  L I .  A M  A S S O C I A T E S .  I N C  



pq 

MUNICIPAL BOUMOAMT 

COUNT* BOUNDARY 

MANHOLE 

tfAMINAi MANHOLE 

PVBC TRUNK SEWER 

LOCAL SEWER 

FORCE MAIN 

PUMPING STATION 

SiPHCM AND SiPHON 
CHAMBER 

DELINEATION O' SuB 
A»(i 

o 
1 I I I I I 1 I I I  

»L*N 4*'0 S BASES ON NEW 
> T A* | *L ANf COO«OINAT( SVSIEW AND 
• s C*US t COO TEH B tT WE EN BNIOS 

SCALE IN  T IE*  

PASSAIC  VALLEY BKWfRAAE COM M IBBIOM ERB 

C L A Y  S T R E E T ,  N E W A R K  

P L A N  O F  C O L L E C T I O N  S Y S T E M  

E L  S O N  I  K  I  I  I  A M  A S S F L L  I A  I  I S  I N R  

P L A T E  D  



R E P O R T  U P O N  

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

PASSAIC STREET,  NEWARK 
N-006C 

1976 

E L S O N  T  K I L L  A M  A S S O C  I  A T  I S  M  
Environments! and Hydraulic Hngmcrr > uniton* m »***•• 

K L L O O ' I  8 7 4  



a 
pq 

CD 
CD 

CO 
-•J 

cn 

J ITWIN OUTFALL LINES FHOM CLAY STREET] | gL> |||.29|—I r-HEL.lll.3Tl / (Ti 

w /-.X,. .'A V* /f VK- /vw f&, -rf'st. 

EL. Ill.flOl 

i 1 v 

4® 

W\V 

PASSAIC 5T V 

' : * ' 

n ^;V 
U.-: J"• X C'' VH= L.' . S : .". V TV r. Y 

ygj? 
•#.rJbC-.)£« 

3-X 
i'l JV •%»•' .X" .. ««r- •• 

CONTRACT RTO^6»HCET A 
SHEETS IN SCI 7 

R. U «R 
i—> « | 

R*.S_ 4 " 

4 XT<£X 
T, ,*•/..* 

SlEL.IOZ.3«l 

I •. .. .-. - w ;-c- - - %•. v' S&>^;T •• w,-; -'*•'- '"--• 
•\ ...T.,.V.v.." . .-.r -" „ .̂JtfjmD.. •! ...w. • •• • SECTION ON A-B V . 

LOCATION OLAN • 

scale I'-TOft 

SECTION ON C-F *•£ 77577.-
SCOT* I'-R-O* 
w«" .../•»» *, 

SECTION ON H-O 

C LEV 
1 

"0 _D;I!V-

PROFILE ON X-Y 

Scale* *w»l i'»6tl 

(tf/iSml «< •• 

section ONC-O 
X A-.RFF! -NSI" PCALE 1-1-0 

I P A S S A I C  
o • ' -.X'-:-. . CONNECTION 
. <'.r- . AY-. «f** .1". . »' _ 

;i («; 

TOP PLAN 

Sca le j•I'-O" 

V: SM. i* £'CLU. ^1 JnsE'tft 4h| ''f? • " i.L .CnV.ia'VIT.PIPE sewe* s—i ' 

a*.-* *r*v- : 

'N—:^—rTT. ' •E-.J .' I RR '* .•• • • ,.-L- •!.' •.; 

sccroNONN-o !ji"'\\/j h^: i ^ TOP-y-

•te 

_ ' \ ry . .  i =col«s 

?NTBeE?"j;'"*4 »*«« 
j J r < wlf. s: ̂  

CIGROOVE 
Scole 1^*" l'-0* 

«*»« t'-*' l"l v>.« ». 
*.««•< • 
o*E «-7 

^-4 

^ i 

:TON ON N-O y-t ' V\/I . * '• acoiei-I'-o' _ . *c :; I LIW 
cole i-1-0' 'K-n.-.\v7-'-*: 1« - - ^ s :L Fa . ............ ... f. r, V:H ?•. 

—— .' •'• % .' . IZ. -V.. ; ; LL.. • V 

r=4F-, 

THITLKO MAN^PTC 
•« RA55AIC ?R NT*R IARW 5T 

SECTION ON P-0 
Scol«3*i'-0" 

SECTION ON J-K 
SCALE ^*L'"0" 

C  U  A .  R  K  S T  R E E T  
CONNEdTION 

r V \  
c* s 

• •  »  •  
NfAiTO .^T »  

/#«• /..»«•< 

BLOCKED SfTl 

P-w A«c»e 

yiLi|L/-,.tt .—c 

jtr-jsi&r., 

LOCATION PLAN 
Scolel'-EO ft 

&4S*/'/ A 

State of New Jersey 

PA53AICVAUCY 5CWCRA0C COMMISSONCR3 
MAIN INTERCEPTING SEWER 

CONTRACT DRAWINGS 
CITY OF NEWARK 

LOCAL SEWER CONNECTIONS 
CARLISLE PLACE 

October I, Oil Ac<; ^ B 536j 
lEL^vATlONS BASED ON USPS MOW' »9660A|~ P L A T E  B  



:> I 

j 
c: 

L O C A T I O N  P L A N  

SCALt  IN FEET 

10"  4 V T P  PVSC 
BRANCH INTERCEPTOR 

- IB"* V rr OUTFALL 
CQNNLC T ION 

I8'V V T P PVSC CONNECTION 

1ST MH ON STR 

RtGULATOR CHAMBER 
PLOAT CHAMBER 
SASOCATChtH CHAMBER 

VONOUTHIC CONCRETE STRUCTURE 

1ST M H UP STR 

2 N D  M  H  U P  S T R  

P L A N  

|<X> 4.* 0 '00 

*1.1 (V.CV*NONS AISCO ON 1 1 LCITR • w. N» IMOt *9 C1TABWSKCD ar SCALE IN • ttl NUI I (MINUS A ASSOCIATII RO« VOCIFION AN0 DISCRETION 
•tc AppeMDii. 

NOlf 

ALL SIDE PIPELINES LKCl l 'T  PVSC 
BRANCH INTERCEPTOR ARE OMITTED 
IN PROFILE FOR CLARITY 

LEGEND 

DIRECTION OF FLOW 
SC i  SAND CATCHER 
T.G.  *  TIDE GATE 
UP STR a  UP STREAM 
ON STR » DOWN STREAM 
NTS < NOT TO SCALE 
VTP.  s  VITRIFIED TILE PIPE 

£  * OVERFLOW LOCATION 
K E Y  M A P  

tooo 1000 O MO 

SCALE IN FEET 

HO 

ICS 

100 

NO 

OS 

100 

P R O F I L E  

H O R I Z  S C A L E  I N  F E E T  

VERT SCALE IN FEET 

PAS'.AIC VALLCT SCWCAAGC COMMISSIONEAJ 
OVERFLOW CHAMBER N-006C 

PASSAIC STREET, NEWARK 

P L A N  A N D  P R O F I L E  

P L A T E  A  





o 

D! PASSAIC STREET 
I N T E R C E P T O R  

10 X 20 
R E G U L A T O R  
V A L V E  

R E G U L A T O R  /  
F L O A T  C H A M B E R  

1 

V 

4 

TO P.V.SC. MAIN 
I N T E R C E P T O R  

- S A N D C A T C H E R  
C H A M B E R  

STOP LOGS 

- T I D E  G A T E  
C H A M B E R S  

I 

KI 

O U T F A L L  
T O  R I V E R  

C L A Y  S T R E E T  
O V E R F L O W  
O U T F A L L  L I N E  V 

L E G E N D  

D R Y  W E A T H E R  F L O W  

S T O R M  F L O W / O V E R F L O W  

; P R' C> 

<0 

5 

K L L C O i e :  
I S S A I C  V A L L E Y  S E W E P A G E  C O M M I S S I O N E R S  

P A S S A I C  S T R E E T  ,  N E W A R K  

S C H E M A T I C  

E  I .  S  O  N  R .  K  I  L  I .  A  M  A S S  )  R  I  A  T  K  S  .  I N C  

( 4 ) P L A T E  C  



REPORT U P O N  

OVERFLOW ANALYSIS 

T O  

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

ORANGE STREET,  NEWARK 
N -007  

1976 

E L S O N  T  K  !  L  1  A  M  A S S O C  I  A  T  I -  S  I  N '  
Envttonmcntsl tnd HydfJUhe hitgt/JRRR* «I IMI> IKII* H>I,IGIN NI* JISP O'F« 

K L L Q Q 1 8 7 9  



pq 

• —( 

I— 
CD 
O 

CO 

, 7' ^ <,//«/ •/?/// ii/m 
<R /• /• /..'. // ///-• 
^7/ ̂  -r)̂ / 
:  /  / • '  • '  a  i ' I  n  r  v - v  

•V - \ ' ' /HLA'VL LET.NA.EE " V-- •* * <<\'-RW 
Vv I V." 

t #'' 
i O!B«- »%.•.. 

S/«.»/.. V 

iTR/CT No 135 SHEET Z 
SHEETS |N SET 2 

r.<~ ,• • •*  ,, » - ; 
SECTION ONG-H M ./vv;- , 

Scole 
iEL.NA.AAI-. •»•- ;• . 

IEL.M3.5II ^ fZL ... . /r) . P.^r?6J 
. . .  ^ (  

"T .... -

SECTION ON J - K 

Scale ^ • I - 0* 

O: 

l E L E V A T I O N S  BASED ON USPS M 0 N  » 9 6 a " e |  

DETAIL AND LOCATION OF 01ONZC HOOK BOLT FOP FHA'N SU°POPT 
Length 15* M<ih« • *o 

Stote.of New Jersey 

PAS3ACVALLE V SEWEBAGECOMMI55LONF R'J 
MAIN INTERCEPTING SEWER 

CONTRACT DRAWINGS 
CITY OF NEWARK 

Jj-.ii/. ,fl . LOCAL SEWER COMNECTION-S 
I ORANGE STPFTTI 

Oo-^ChWtn,*., September 1.1922 a J Z 
Acr. No B3617 

P L A T E  B  



ALL SlOE PIPELINES E*CtPT PVSC 
MAIN INTERCEPTOR ARE OMITTED 
IN PROFILE TOR CLARITY 

LEGEND. 

OIRECTION OF FLOW 
S C * SAND CATCHER 
T G :  TIDE GATE 
UP STR # UP ST«EAM 
ON. StR.i DOWN STREAM 
Nr .S  'NOT TO SCALE 
VTP « VITRIFIEO THE PIPE 

OVERFLOW LOCATION 

L O C A T I O N  P L A N  

— 2 NO M h UP STR 

16 > VTP 
INTERCEPTOR 

24 X 24 ROUNOEO 
SQUARE BRICK 
OUTFALL LINE 
SAND CATCHER 
C HA M 8 C R 

OUTFALL POINT 

REGULATOR 
CHAMBER 

I2"rfVTP PVSC CONNECTION 

> 

cr 

U 

< 
Q. 

P L A N  

pq 

P R O F I L E  

SCALE IN FEET 
o • 

S C A L E  I N  F E E T  

PASSAIC VALLEY SEWERAGE COM.HI S SIO NEKS 

O V E R F L O W  C H A M B E R  N - 0 0 7  
ORANGE STREET, NEWARK 

P L A N  A N D  P R O F I L E  
t  S  H  <  >  f  -  I  *  T  t  N  I X C ,  l: I.SOS T H II. I. A M t.m 

P L A T E  A  



w 

CO 
03 

j 
OU»I«'IOII OR SUA ILU 

s c A t r  IN rccT 
E I.NON R KLL I.AM AFTFTOI MFL.S INC 

P L A T E  D  



_> K I S M J-V I JO SSV K V "I T I X J. XOS'11 

0 I IV W 3 HQS 

M B V M 3 N  ' l 3 3 a i S  3 9 N V B 0  
S H3N0 T SSIH MOD 3D7M3M3S A 313 V A DIVSS7J 

MOU M3A0/M013 wao i s  

M OLD D3 H1V3 M x a a  <^"~3 

2 S 0  1 0 0 1 1 M  a  N 3  9 3 1  

t i l  A i d  D I V S S V d  

t 
t  

d 3 A l d  0 1  
n v d i n o  

B 3 9 W V H 9  
B 3 H 0 1 V 0 G  N V S  

D 39 W VHD 
i v o u  /  a o i v i n o s a -

S901 DOLS 

d 0 1 d 3 0 a 3 1 N I  
N IVW O S'A'd CLL 

B3M3S 1V001 

t 



REPORT U PON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

BRIDGE STREET,  NEWARK 
N-OOB 

1 9 7 6  

E L S O N  T  K I L L  A M  A S S O C I A T E S  T  N  T  
Environments! and Hydraulic t'ngi nrrr s «I NTN H*II< M* «*II' EO< 

K L L 0 0 1 8 C  



pq 

'•( 0 I. ' - -.V.; .-LV_;~R-" • - ' - SESW . . , • |||K' , 
' Cii' SeCTlONONG-M iVi'.-iiC'X DROP MANHOLE 

Si *.va~ scot, i'-i-o* jEsr̂ cajr. 
tc . r»». MH - •r •" ' 

*j?r~ clcvaton ~N 

. •**»»<> «r* 

SCCTON ON Q-S 
OtTAM O^TCLL-TALC SCREEN 

Sco'r « I* 
Mo»* piy 

IN>'. I I<RI^R I I \ ^ J ) 
•  .  . . .  —  « .  

^ UHUM MANMOLE • - • • - 4*. 
r. — V-'-o-  ̂

J£LJ"D" . " • w *'1, • V. 

*T • 

> ... CLCVATION 

OCTAIUOTGI PlPC 
Scole 

PROFILE ON 3-T-O-V 
niontol l'«tO f* 

vertical l*- 0 ft 

• «4IV *. zxLtr >V. 
_ *.#• * * 

T-  j j . -  . s  _  .  
„.o'1 CNOSSXCTONOF 

IS'VITRFCD WE JCWER 
'*> '. 3c.lt J'-l'-O' 

3toti of New Jersey 

AA33AIC VAUXY 3CWCAAQC 00bM33CrCR3 

MAIN INTERCEPTING 3EWER 
CONTRACT DRAWINGS 

CITY OF NEWARK 
I • »l .̂'̂ —rr — if , I / .3 LOCAL SEWER CONNECTIONS 

| BRIDGE STREET I »iTT' 
re'  

SECTION ON P-Q 

I E'L E VATIONS; BASED ON USPS MON. *96591 PLATE B 



NOTE 
A l l .  S I O E  P I P E L I N E S  E X C E P T  P V S C  
M A I N  I N T E R C E P T O R  A R E  O M I T T E D  I N  
P R O F I L E  F O R  C L A R I T Y  

LEGEND. 

DIRECTION OF FLOW 

SC. : SAND CATCHER 
TG : TIDE GATE 
UP'STR s UP STREAM 
ON STRtDOWN STREAM 
NT S x NOT TO SCALE 
V T P s ViTRlFlEO TILE PIPE 

OVERFLOW LOCATION 

L O C A T I O N  P L A N  

SCALE IN FEET 

155" 4 CONCRETE PVSC MAIN INTERCEPTOR ' 

c IS'* VTP OUTFA.i. L»NI 

POINT 

o 
o 
CO 
CO 
G\ P L A N  

SCALE IN FEET 

, L  n t ' A T l O W S  S A S C O  O N  M HUM AS CSTASLISMCD a t  
I N  . I M f t  9 1 0 0 4  T < C  C O N t A O l  t u i v t t  
0 4  v X A T I O N  A N O  O C S C R I P T I O N  (C 

1 6 0  -  1 5  i V T P  5:2 25% 

APPRO* L O C A T I O N  
I J i ' p  C O N C R E T E  P V S C  
M A I N  I N T E R C E P T O R  
I N V  0 2  2 8  ( N T S )  .  

P R O F I L E  

H O R I Z  S C A L E  I N  F E E T  

VERT. SCALE IN FEET 

PASSAIC VALLCY SCWCAAOC COMM IS S ION £ A $ 
O V E R F L O W  C H A M B E R  N - 0 0 0  

B R I D G E  S T R E E T ,  N E W A R K  

P L A N  A N D  P R O F I L E  
E L S O S T. H I I. I.AM AS NO <' I A T I: N INC 
£m .. 

P L A T E  /  



*>I ** ANIO IS TASCO ON NR* JR*TIT SUN IT MI C<>(MIOINA11 SVSRIM AMO IS 0*A«N 2000 RETT ICTVCCN MID) 

CO
CO 

HUMCIPAL *>C«MC«*V 
CCUETTT AOLWOAAV 
UAMMOLC 

MAWIKAi 

AVIC 10UNI *(VGQ 
LOCAL UL«(* 
rOBCt HAIR 

PuHAlifi STATION 

9IMOR ALIO SIAMOR CHAHK" 
OLLMATLO* O' SO® A»KA 

COLLCCCO*. S'STC 

pq 

X 
V 'S. > 

Sk 

\ 
\ 

><-

;;''V 0AMAIC VALLCY SCVCRAM COHMISTLOMKRI 
B R I D G E  S T R E E T ,  N E W A R K  

P L A N  O F  C O L L E C T I O N  S Y S T E M  

T I.SON I KILL. AM AS SDI I U I <I INC 
P L A T E  D  



}K 

S T O P  
L O G S  

B R I D G E  S T R E E T  
I N T E R C E P T O R  

I 

T O  P . V . S . C .  
M A I N  
I N T E R C E P T O R  

I 
S A N D C A T C H E R  
C H A M B E R  

O U T F A L L  
T O  R I V E R  

PASSAIC RIVER 

L E G E N D  

CI^> DRY WEATHER FLOW 

S T O R M  F L O W / O V E R F L O W  

R E G U L A T O R / F L O A T  
C H A M B E R  

K L L C O ' i  8 G 8  

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

B R I D G E  S T R E E T ,  N E W A R K  

S C H E M A T I C  

E I. M)N T K I I. I AM A S SOCTA R K S INC 
f tH, I I, f~ — ... o-o. 

I A 1 P i  A T E  C  



REPORT UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

RECTOR STREET,  NEWARK 
N-009  

1976 

E L S O N  T  K I L L A M  A  S  S  O  I  I  A  T  ! •  S  I N *  
Environments! snd Hydrsuhe Engineer» «• tun Mmau** ««« o»o«-

K L L 0 0 1 8 G -



pq 

f .  A H  LIMLO IS NASCO OM N(W JFNSTY 
s U f i  i»i AHl  r.IIOADIM*i i  sr)fcn AND 

• %  O t A W M  IOOO »M» aCTWCCM 0*10*. 

O 
O -

CO 

wuMir iPAi  »OU«OI«T 
COWtr •OlMOAHV 

WMHOLI 
RR*WIN*L WAMHOLC 
»*»C ?«VK* SLWCFT 
tOCAI. StWfN 

fOUCI MAIM 

»tiU»IN* <*AT10N 

SIPM0* A«0 SIPHON 
CMAMStft 

0 ClB*f AT l On 0' SON *»CA 

o 
MINI ACCTOR STUEET JP 

COUECIKW. Sf*T|» jfiS 

S C U f  I M  f C E T  

PAMAIC VALLEY 9CWCRAM COMMIIf lOMtAi -

R E C T O R  S T R E E T ,  N E W A R K  

P L A N  O F  C O L L E C T I O N  S Y S T E M  

'  '  S  °  N  I  K I R T A M  A  S  N L ) <  I  A  I  |  S  I  N  F  
P L A T E  D  



D! 

S A N D C A T C H E R  
C H A M B E R -

< = " * •  < = 3  

12 X  3 6  R E G U L A T O R  
V A L V E  

R E G U L A T O R /  
FLOAT CHAMBER 

2 4  r F L A P  
VA LVE 

A £ 

I 

£ 
- T O  P V S C  M A I N  

I N T E R C E P T O R  

4 r R E C T O R  S T R E E T  
I N T E R C E P T O R  

4 
-STOP LOGS 

T I D E  G A T E  
C H A M B E R S  

O U T F A L L  T O  
R I V E R  

PASSAIC 

L E G E N D  

t = >  D R Y  W E A T H E R  F L O W  

S T O R M  F L O W  /  O V E R F L O W  

RIVER 

K L L 0 Q 1 8 9 1  

PASSAIC VALLET SEWERAGE COMMISSIONERS 

R E C T O R  S T R E E T ,  N E W A R K  

S C H E M A T I C  

E  l . S O N  T  
Lt , . »lmm/ AH 

K l l . l  A M  \ K S O < " * l A T > .  S  I N C  
a. .. ...... ... -«—«• 



pq 

LELEVATIONS BASED ON USGS MOW,*96881 P L A T E  



NQT£ 

ALL SlOE PIPELINES EXCEPT PVS 
MAIN INTERCEPTOR ARC UMlTTEO 
IN PROFILE FOR CLARITY 

LECCND 

—DIRECTION OF FLOW 
S.C « SANO CATCHER 
TO. « T'lOE GATE 
UP STR.tUP STREAM 
ON STR. > DOWN STREAM 
NTS < MOT TO SCALE 

OVERFLOW LOCATION 

L O C A T I O N  P L A N  

•C«il IN f|IT 60 i BRICK OUTFALL LINE V 

A '• W 

OC 
Hi 

> 

--•-TIDE GATE 
N® 2 

V! V T°  
3/ 

XT' 1 

o  
G 

OYER f \.r h 
INTERCONNEC
TION LINE 

ETWEEN 
AYHHO'IX ®L AF. E AND 

RECTOR ST 
CHAMBERS -

-REGULATOR CHAMBER 
MONOLITHIC 
CONCR STRUCTURE 

W A R ' M ' U S C  
BLOC 

PVSC CONNECT it.'. TO 
PVSC MAIN INTERCEPTOR 
AT SAY8ROOK Pi ACE 

M 
<1 
IN 
IN 
< 
CL 

, i 

V. •. 

155" * CONG HE T E PVSC MAIN INT R RCE PTOR J 

ID 
O 
-M P L A N  

• IV f i EVATION*- BASEO OX 
• W xf H)t Af TiNlLltHCD B* XT» TFCMO MOMTK VO*'«OL IJAVC 
• OA UCUlON AMD OtICBHTlOX ID *»»IXON 

SCALE IX RCCR 

• pq 

P R O F I L E  

I C A L l  I K  F K C T  

PASSAIC vtlltl SEWERAGE COMMISSIONER 

OVERFLOW CHAMBER N-009 
RECTOR STREET, NEWARK 

P L A N  A N D  P R O F I L E  
E l . S O N  T  K l l  I . A . H  A N S M f  l A T I . S  | \ r  

P L A T E  A  



REP ORT UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

SAYBROOK PLACE,  NEWARK 
N-010  

1976 

E I .  S O N  T  K I L L  A M  A  S  S  O T  I  A  T  I  S  I N I  
Environments! snd Hydrsuhe ENGINEERS *>•<( T M • O*R-

K L L 0 0 1  8 9 ' -



pq 
•A 

> 

O  
CD 

CD 
V> 

SHEET I OF 2 PLATE 



PQ 

»FCT0„ 
11 ' " " ' -

1  

RS**„ J/!-

//* 

t: 
•i 

i 

L O C A T I O N  P L A N  

SCALE 'N FE£T 

ALL SIDE PIPELINES EXCEPT PVSC MAIN INTERCEPTOR ARE OMITTEO IN PROFILE FOR CLARITY 
UGFNFI. 

OLRCCTLON OF FLO* SC « SANO CATCHER T G « TIDE GATE UP STA'UP STREAM ON STRtOOWN STREAM NTS i NOT TO SCALE #' OVERFLOW LOCATION 

O. £RrLOW INTERCONNECTION 
LINE BETWEEN RECTOR ST 
ANO SAYBROOK PLACE CHAMBERS , 

i!S" i CON-:RE T6 
I o.r MAIN NTEHri PTOR 

l» , 'jC C ONSLC T .. N 

CD 
CD 

CO 
VO 
ON 

P/SC CONNECTION 
FROM RECTOR ST 

/-REGULATOR CHAMBER 

,-FtOAT CHAMBER 

r— MCNOLiTHiC CONCRETE STRUCTURE 

7 ) " F  b R i f : #  o u r *  ALL I  » N C  

.-OUTFALL POINT 

40"  t BRICK INTIPCEPTOR 

2NO MH UPSTR. -

P L A N  

»•. • »i* >f 945£ ? 0*» 

.IMI • 
. .ifics «»0 *• FVO-L 

SCALE IN FEEt  

VERT, SCALE IN FEET 

P L A T E  A  



SAYBROOK PLACE 
INTERCEPTOR 

TO P.V. S C. MAIN 
INTERCEPTOR 

SANDCATCHER 
CHAMBER 

STOP LOGS 

TIDE GATE 
CHAMBERS 

.— 24" X 42* 
/  O P E N I N G  

OUTFALL 
TO RIVER 

* > I 

I 

-REGULATOR /  FLOAT 
CHAMBER 

15  X42"  
REGULATOR 
VALVE 

P A S S A I C  R I V E R  

LEGEND 

CH^> DRY WEATHER FLOW 

S T O R M  F L O W / O V E R F L O W  

K L L O O T  8 T 7  n 

P A S S A I C  V A L L C Y  S C W E H A C C  C O M M  I S S  1 0  N  C  R S  

S A Y B R O O K  P L A C E ,  N E W A R K  

S C H  E M A T I C  

E I .  S O N  T .  H I  I . I . A M  A S S O C I A T E S .  I N C  
£yf~.r, . ...... ... ...... c-o 

f A \ P I  A T  F c 



pq 

EL. »S 75 Y 

CM 03 

IEL.HS.52 CONTRACT No 132 »Mtr T Z 
3HCCT3 IN M.T 4 • n 3HCCT3 IN M.T 4 IA a4U^AwrM,ttt , -—* ̂ /COIS-TA 

... *;^JI VI'* //5'^: C//RU; A«-

£—'••U^R^R ?.SRV*: ^F+FSNRV* %•• ,'*••>V! .«.*N-> 
- -" . " ' v *—4IA-s» * ^ - i\iiV"'"TL/ ' rT\r:w-»r 'K"N'Tr-— 

L N ."*•J\;.^V^X. V / F,JT%| 
«»•*< ' U <>'•, *- y*"'V^'A""* ' /< »> tt'Tr.,;" / r '"J-

**' ^HEl. 100,41 O-. «• • >»•»*•" L 
. **y 

« 
J'-N; J'-D' 

|E«..NS.AZ[—| 
IEL.IIS.49K I 

\ •. '''4MAIAM / 

A*.'-- A "Arr. » >J) 'r< 
«.«).«• ~M-•A*'•.«•>»• '"J] RJ. TV" / .Zffk^Tn* V# >-4 . ^ * J [V^TV ^ 

v'II-U 

*• ilAv art'fr <O*T#>9 ATTRR 
I Aai«t*n 

«r»»A a* •AM*' re tOOfH trie* UP OIHMM/ <!N'< 

SECTION ON A-B 
SCALE L'"0* 

J -X /«• J»"»Y '•> 
*V;f<t4/W 

r—.v.. ItL. 115.491 

/wfn tA 0«t^ njnau^o' F~-'<jp Vsilrr, //ifor 
0* ,r*j*.,rr-t 3f* 4»»/V v» j ?/..'• 
CP//* + S6»'** flhjV'i,'VA4.' '.••••«. . «•  ̂

4 r 
/' llM >J 

ru " 
KiTj ft I'Y "/ *tpm+ 4 l 

+> ,1ru <t9i«n 
riii'/V).* *r yr 
t'.nM. .«*»'•• tr *¥ ;IW >*• .•»*/*,» 
,|A^t'' P* I'.VI • 
nntn/, »Vf 

—rtm rwwifivti oeai« 4 1 w 
4,7 An»*v> VWr" Ar •'if^pn/vA .*•» *<7 Ciougr C»-pintM Mr*0.' MtA 

SECTION ON G-H 
S«o»ei"» 1-0* 

t innf 
SECTION ON C-R 

//• .R'/FI<VI4^ A '* 

("«*»» ajfrj "Mr 
ut'KyT* -p ' **• .' ••«••»• " »•< NR»'FV .' WY W «#' 
^.»j» .If awtm Oc'e.'i 
nrnfir'rn^ri'if' •• ,'f '*/"« VW 

FLUHIIFTPNF PBT* YF«»'VI»'>^W 
Anmi uWionj a) 
'./«'vV> aW/^tA r j/rr/ 'rn»«T«wlwo 

D fi«*wiu<«r or ^JIF /A) I*OWVT 

»r< •"<"4." .>>/«. .«»• -VR 

[ELEVATIONS BftSEO ON USGS MON << 9655| 

9tate of New Jersey 
PA3SAC VALLEY 3EWERAGC COMMISSIONERS 

MAIN INTERCEPTING SEWER 
CONTRACT DRAWINGS 

LOCAL SEWER CONNECTION 
C I T Y  O F  N E W A R K  

ISAYBROOK PLACEL 
July I. 19?? Act. No B 3717 

S H E E T  2  O F  2  P L A T E  



pq 

GO 
VO 
VD 

> t*MIM4l M4MM0l| 

•v sc  t»UNK H*{ l  

lOCtL ll««l 

'OACC MAIM 

otmn'oii 0' sua 
a»»  a  

SCAtr IN  r fCT  

PAMAIC VAttKT SCWfftAOt CONMlHIOMCM 

SAYBROOK PLACE, NEWARK 
PLAN OF COLLECTION SYSTEN 

W S S f X  I  \  I  |  s  I N C  

PLATE'"  " i  



R EPOR T UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

C I T Y  D O C K .  N E W A R K  

N  - 0 1 1  

1976 

E L S  O N  T  K I L L  A M  A S S I I '  M M  S  N  
Environments! snd H t d i s i t l * *  E n g i n e e r  \  • •  i s % t •  >  * * M -  » • « .  +i •  m  • » #  • »  

K L L 0 0 1 9 0 0  



pq 

.3 

. . .  . .  •  v .  
F ::«LV 

*M\I •• •- I ! JJ'T; ».»T<T F IZ&Y'I >.*• J 5 * \>^/ J • ••>••* 
•̂ ••̂  ".iV' • . w >U> L .\̂ ... , "' |P> •' . JP -H"--* 

' .•/•'?' . . . / it 1. 

.; I; 
»i * 

« • 

• ... <5" «s.- «*• .»••• 

-  / V  - . ;  
l. • 

m 
»i h 
M i '  >1 

TOP PLAN 

HORIZONTAL SECTION 

O C O O 

•:• o 

O O 

O  C  

O O O 

PILC PLAN 

MO (ALE. CLOOJ 

CONTRACT 221 
SHEET 3. SHEETS IN SI' 7 

• ZZIZ 

o 

Q 

O 

0 

O O 

O 

O O 

O 

•O Q 
. "•** . * 

o 

o 

o 

O 

o 

o 

• L 
O ' 

S'.L'R CL" .NEW Je' >; j 
R6SSA1C VALLEY SEWEREGE CAJMSSLONCRS 

IT3 7 j ^v> RELOCATION «• MAN INTERCEPTING SEWER 
-. l!='-i tLoM 3rd APPURTENANCES 

v .  f '  v , . 4  INLET 4OUTLET SIPHON. 
C. SROOVES 3:,, .f-I-o" REGULATOR & TIDE GATE CHAMBERS 

City rS Ntv.ar*. 
rcb 1.193; 

X-..Kc fi 5405 
S H E E T  I  O F  2  PLATE B 



jO"0 X ICITT OOSS^JL^.V-^ 
; v  *  

-<\% *V? VL \ 
r« -< 

SlOE PIPELINES EXCEPT PVSC 
INTERCEPTOR ARE OMITTED 

ALL MAIN 
IN PROFILE FOR CLARITY 

LEOENO: 

DIRECTION OF FLOW 
S.C.» SANO CATCHER 
T.G.* TIDE GATE* 
UP STR.aUP 'STREAM 
ON.STRtOOWN STREAM 
NTS.« NOT TO SCALE 
Q • OVERFLOW LOCATION . 

L O C A T I O N  P L A N  

4' SCALE IN ACE" 

W'3 KULS R« N»0(LIC 
nJKaS5" 

SCALE IN FEET 

pq 

P R O F I  L E  

•M TO 
HORIZ SCALE IN FEET 

^AEASSJ-BSAS VERT SCALE IN FEET 

P AS S AIC  VALLCT SEWERAGE COM U I  S  S lOhC  A $  

OVERFLOW CHAMBER N-OII 
CITY DOCK, NEWARK 

P L A N  A N D  P R  0  F T  L  E '  
E L B O W  T .  K t  L I A  M  A S S O C I A T E S  I N C '  

P L A T E  A  



S I P H O N  
I N L E T  
C H A M B E R  

S I P H O N  
O U T L E T  
C H A M B E R  

STOP 
4.0GS 

C I T Y  O F  N E W A R K  
N T E R C E P T O R  

_ _ 11 . . . ̂  II 
2 6  X  4 2  
S L U I C E  G A T E  

T I D E  G A T E  
C H A M B E R S  

O U T F A L L  
T O  R I V E R  

PASSAIC 

L E G E N D  

RIVER 

D R Y  W E A T H E R  F L O W  

S T O R M  F L O W / O V E R F L O W  

TO P.V.S.C. 
M A I N  
I N T E R C E P T O R  

1 8  X  4 2  
R E G U L A T O R  
V A L V E  

R E G U L A T O R / F L O A T  
C H A M B E R  

K  L  L O 0 1 y  C 3  

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

C I T Y  D O C K  ,  N E W A R K  

S C H E M A T I C  

TL.SOV T K I LI. AM ASSOI IATLS INC 



pq 

^ sj K* 
SFCCTLON ON YA-0 'IEE SNEET 5 ' 

SCOFE 1"*~ I* 0' 

/.-•V . *v» ;»vw «v" <«»».«««# mtf»* ft '^'5* m€k*+f '(FLWI,^«FH,#»'"", <*•>>! T*H#V <Y^MV-
ftMwt Sf/trt wm.Art.trMfTtmO 

IELEVATOWS BASED ON USES E.M.#W»| 5TCT|ON^ON B-AF(S,«SH«T;, YUYL^L-ILP--
A c c / ^ C  B 5 A 0 4 .  

S H E E T  2  O F  7. P L A T E  P  



pq 

PT AH OHIO IT |»S(0 OH HI* RTRIIV *'•»! n  *HI coMomi rc  tr tr iu A HO IS MA«M rooo MH tcrwtCH MIO*. 

MUHICtHAL tOUMOAAV 
COUHVV OOUMOAHY 
MANMOLC 

tCHMIHAL MAHHOLC 

>»IC TM» HXI 

LOCAL lltll 

ro«cc MAM 

PUMMNO A TATIOH 

il«Ot A HO IIAMOH 
CNAMMA 

oitwcATioN or sua 4MA 

LLLLLLLT C,TR EOC" jfi COLLCCTLON IWIMJ*® 
»• 

SCAlf IN r t C T  

• •HUM* coNMimo«i*a 

GITY DOCK, NEWARK 

PLAN OF COLLECTION SYSTEM 

? ' • " ? ? '  •  * ,  * ' » • » • * *  r u n  I M C  

P L A T E  D  



REP ORT UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

JACKSON STREET,  NEWARK 
N-012  

1976 

E  I .  S  0  N  T  K i l l  A M  A S S I H  I A T  I  S  ;  N  t  
ENVIRONMENTAL AND HVDIAUHC ENGINEER S' .. , IIT . *.11. O R. 

K L L 0 0 1 9 0 6  



pq 

PA35AIC VALLEY M«tRAGC CONNiSaiONtRb 

K EARN Y- H ARRISON-N EWARK 
BRANCH INTERCEPTING SEWER 

CONTRACT OffArtlNGS- PART ci I . >N '• 7 
VAN 5URCN 5TRrr-NI-WARK 

JACKSON STRE ET]C0NN LCTIQN 
Ko* * ••» ' / 



pq 

ms* 
ALL StOE PIPELINES EXCEPT PVSC 
BRANCH INTERCEPTOR ARE OMITTED 
IN PROFILE FOR CLARITY. 

JL£££NFIJ 
DIRECTION OF FLOW 

SC.* SAND CATCHER 
T.6. * TIDE GATE 
UP STR* UP STREAM 
DN.STR.*OOWN STREAM 
NT.S-* NOT TO SCALE 
#> OVERFLOW LOCATION 

L O C A T I O N  P L A N  

BNLUUT ^ JACKSON ST 
BRIOGE -

10* X 5' 
WOOO BOX CULVERT 

I ST MH UPSTR. 

CD 
O 

VO 
CD 
OD 

•11 CTCVATLCNI IA *1 D ON IMDL <W 1101 AA C9TA8UIHC0 *T HI* JC«$FT ACOOCTIC CONTROL 3URVCV 
L OCATION ANO DES C R IPTION 

ICC APPfNDU.  

36*X 64HBRICK 
ELLIP- OUTFALL 
LINE 

OUTFALL M.H. 

SIPHON M.H. 
(J 

54'V CONC. 
PVSC BRANCH 
INTERCEPTOR 
(STARTS AT 
JACKSON ST ) 

< 
v> 
</> 
< 
a. 

OUTFALL POINT 

48 'CONC. PVSC BRANCH 
INTERCEPTOR 
SIPHON 

P L A N  

SCALE IN FEET 

P R O F I L E  

100 00 

HORIZ. SCALE IN FEET 

VERT SCALE IN FEET 

PASSAIC VALLEY SEWERA0E COMMISSIONERS 
OVERFLOW CHAMBER N-012 

JACKSON STREET, NEWARK 

P L A N  A N D  P R O F I L E  

P L A T F  A  



0 »• 0 'S QASRO ON NCW JCMSCT 
SL|LL FT ILL • C'UFT(*NAI.R IRL '(H MO 
• s  ONAWN J  ooo  r c i f  i t  r « !  IN QUIDS. 

CI 
r T 

uuu<"N ooyanmr 
CCU*) IT SOUFTDAAP /*"*\ 

HMtNOl c  

'|W"« "'""OIL IIIIIIS COLIE^RIO*TJRIVEM 
• VSC VAUNS SIVIA 

TOCAL !(««• 
FOACF ASIA 

»UMPtN<t ITITIOO 

SIPMOA A NO SIPHON 
CMAHSC® 

OIIWCSTION OP SUS 
SACS 

pq 

PASSAIC VALLFT SCVCNAM CONMISSIOMM 

J A C K S O N  S T R E E T ,  N E W A R K  

P L A N  O F  C O L L E C T I O N  S Y S T E M  

SCAIC m ritT 
L  I .  S O N  T  K  I  I . I . A M  A S H O I  I  A  f  I .  S  I N T  

P L A T E  D  



J A C K S O N  S T R E E T  
I N T E R C E P T O R  

S A N D C A T C H E R  
C H A M B E R -

R E G U L A T O R /  
FLOAT CHAMBER 

T O  P V S C  B R A N C H  
I N T E R C E P T O R  

S T O P  L O G S  

T I D E  G A T E  
C H A M B E R S  

O U T F A L L  T O  
R I V E R  

PASSAIC RIVER 

K  L  L  0  0 1 9 1 0  

L E G E N D  

I  D R Y  W E A T H E R  F L O W  

S T O R M  F L O W /  O V E R F L O W  

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

J A C K S O N  S T R E E T ,  N E W A R K  

S C H E M A T I C  

E L S O N  T  K I L L  A M  A  s  S O C I  A T  K  S  I N C  
r  . .  / M i  i  

PLATE C 



REP ORT UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

P O L K  S T R E E T ,  N E W A R K  

N -013 

1976 

E L S O N  T  K 1 L L A M  A S S O C I A T E S  I N T  
Etirironmenlil snd Mydriatic Engmrrrs . .  mi.  ><>n< unctan M» jtmi.  o>o«< 

K L L 0 0 1 9 1 1  



pq 
o* 

' t.1 HI-'' 
. S [C ~ IE 

A ' ,... . .  t . \  ̂ ' r  U . , i :̂;*v ' > J,'  .SECTION O»: A-B / \-. / -F!'; 

Sf.CTiON ON t-F 
S'»'f |l», 

' •* "* *SECT!ON ON C-D 
<«lf jit • III 

SANOCATCHEg &TIOE OATC CHAMBER 
.-  I.POLK STREETlCONNECTION 

, . . • i, •. • • IVtCftbl A*»lka'M tyiftn 

|'\SSM» V-!" • • 
B I< O VV N T> •, }• I 

BRANCH I NTI; RC I:  PTIN C\ SKWER 

CONTKACI 01: U IN0S: SHCTION A SO. 
,Y , CITV ILL- NHWAKK 

CONSTRUCTION OETAH . C«M l.nHAtfl 
t \y H. I»I» 

. >.• • II 

IELEVATIONS BASED ON USPS MON. RVII02I P L A T E  B 



S] 

li 

L O C A T I O N  P L A N  

3C*Ll IN MtT 

4 B'V CONCRETE PVSC BRANCH INTERCEPTOR 

M.rt. UP STR. 64" X 96 ELL 
BRICK OUTFALL 
LINE 

O 
O 

VO 
s> 

6» 
P L A N  

SCALC IN fill 
ta IUATIOH) 0AIIO CN 
>• M S»«VH02 AS IStABLlSHfO IV 
SC* wlASf* BKOOfTIC CONTAOL 3UNVIT 
•OA bOCAI'ON ALP OtSCAiATiON HI IMCNOH 

NOTE: 
ALL SIDE PIPELINES EXCEPT PVSC BRANCH INTERCEPTOR ARE OMITTED IN PROFILE FOR CL ARIT V. 

DIRECTION OF FLOW 
SC.* SANO CATCHER 
T.O.* TIDE GATE UP STR.* UP STREAM ON. STR.* OOWN STREAM N.T.S.* NOT TO SCALE 

OVERFLOW LOCATION 

ICALC IN Ff f fT  E L S U K  T .  H I L I . A M  A H H O T I  A T K H .  I N C .  
e ... • jJwflA-i. ....... * .... 

P L A T E  A  



pq 

V.RR. *",E ,A M,R? °* II*»L AIAMI COO*N*I«TC TNRTM INN 

MVNKIOAA VQumttm 
CO U N T r  •OUUfUNY 

MMMOLC 

TCNMIN A L MAUMOL C 

*VAC ' TftVMH M VIN 

LOCAL llvia 

fOACI MAIN 

PUMP1N4 STATION 
•  l»NON A NO «<NHON CHAWMN 
OILMATION 0^ But 
IMA 

o «  
IHIIEII 

»C«lf IN r t t .T 

WU.NR IIVINAF COMNIMU 
P O L K  S T R E E T ,  N E W A R K  

PLAN OF COLLECTION SYSTEM 

EI.MOW T »II.I.»II *»>ORI»TI:« INC 
P L A T E  D  



S T O P  
.LOGS 

P O L K  S T R E E T  
I N T E R C E P T O R  

S A N D C A T C H E R  
C H A M B E R  

2 4  >  
F L A P  V A L V E  

T I D E  
G A T E  
C H A M B E R S  

O U T F A L L  
T O  R I V E R  

PASSAIC RIVER 

L  E G  E  N D  

•lj> DRY WEATHER FLOW 

S T O R M  F L O W / O V E R F L O W  

S L I D E  G A T E  V A L V E  

1 8 / R E G U L  A T O R  V A L V E  

TO P.V.S.C. 
B R A N C H  
I N T E R C E P T O R  

R E G U L A T O R / F L O A T  
C H A M B E R  

K i . L O O  .  ,  
r-
D 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

P O L K  S T R E E T  ,  N E W A R K  

S C H E M A T I C  

EI. SON T KILL AM ASSOCIATES INC 
amJNtAmJLr £a(Htrt *• «•»«• ••aai« ,•>«>• *r> O'O" 

< 4 1 P I A T F  C  



REPORT UPON 

OVERFLOW ANALYSIS 

TO 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PASSAIC RIVER OVERFLOWS 

FREEMAN STREET.  NEWARK 
N -014  

1976 

E L S O N  T  K I L L  A M  A S S O C I A T E S  I N L  
ENVIRONMENT*I TND HYDRAULIC ENGINEERS MA, 

K L L 0 0 1 ? " '  



pq 

-v 
MUNICIPAL 0OOMDAPY 
COUNTY 0OUNOART 
MANHOLC 
TERMINAL MANHOLE 
P VAC TRUNK IIWCH 
LOCAL ICMIII 
FORCE MAIN 
P U U P L N O  STATI ON 

SIPHON 

OELINEATION o r  s u e  

PLAN O Pl O  •  I  011 (0  ON N f»  ry l i l t v  
•  TAf t  *L  A hf  C O O P O l N A Tr  I vSTfM A NO 
I I  0 * A*M TOOO P f fT  e CT« | lN  CAlOS  

S C A L t  I N  F C E T  

PAOSAIC VALLCT KWIUK C 
F R E E M A N  S T R E E T , .  N E W A R K  

P L A N  O F  C O L L E C T I O N  S Y S T E M  

F *-BON J- KILI.AM ASSOCIATES ||FC . 

P L A T E  D  



L O C A L  C O M B I N E D  
S E W E R  

S A N D C A T C H E R  
C H A M B E R  

? 4 
% 

F R E E M A N  S T R E E T  
INTERCEPTOR 

L O C A L  C O M B I N E D  
S E W E R  

\ 
1 8  V  

F L A P  
VALVE 

• L O C A L  C O M B I N E D  
SEWER 

OUTFALL LINE 

I  R E G U L A T O R /  F L O A T  
C H A M B E R  

4 

4 

BROWN STREET 
BRANCH INTERCEPTOR 

STOP LOGS 

T I D E  
G A T E  

CHAMBERS 

4 
OUTFALL 
TO RIVER 

P A S S A I C  

L E G E N D  

CZ£ DRY WEATHER FLOW 

S T O R M  F L O W / O V E R  F L O W  

R I V E R  

K L L C 0 1 9 2 0  

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

F R E E M A N  S T R E E T ,  N E W A R K  

S C H E M A T I C  

Dl A T F" r 



L O C A T I O N  P L A N  
-O 

o  

^  P L A N  
CD • ̂  *,J | • • 

SCALE tN FEET 

*LL (LC VTRIONS 8 A ST 0 ON * " AS CITAOKISNCO BT 'OA I/OCINCN# A° N° B' V  R . S  °" T* 01 """" 
•FT «SmmiS. 0 

PI 

NOTE. 

ALL SIDE PIPELINES EXCEPT PVSC 
BRANCH INTERCEPTOR ARE OMITTED 
IN PROFILE FOR CLARITY 

LEGEND: 

-*»- DIRECTION OF FLOW 
SC ' SANO CATCHER 
TO • TIDE SATE 
UP STRiUP STREAM 
ON STR < DOWN STREAM 
N TS.'NOT TO SCALE 
#> OVERFLOW LOCATION 

100 

P R O F I L E  

HORIZ. SCALE IN FEET 

V E R T .  S C A L E  I N  F E E T  

PAISAIC VTLTTY >C»M«AC CORN 19 910 NTA 9 
OVERFLOW CHAMBER N-0 

FREEMAN STREET, NEWARK 

P L A N  A N D  P R O F I L E  
E L f f U X  T  K t U . A M  A S S O r i A T h S  I N  
t\\ UmJHdmi. fyNH . ...vM 

I <• 

P L A T E  A  



•A 

5AN(?CAtCMC« & 
AUTOMATIC FL5COUL.ATO«. 

R«C£MAN 5TRCCT CO^NCCT)^' 

T l O E O A T f  C H A M B E R  
T R E C M A N  S T R C C T  CONNECTION 

5'>*« F' N»~ 
Ji P*55*l (. VAUEY SEWERA6E COMMISSIONERS 

„  w B R O W N  S T R E E T  
g R A N C H  INTERCEPTING SEWER 

CONTRACT DRAWINGS* SECTION Z9N0 
- • - , CITY OF NEWARK 

C O N S T R U C T I O N  D E T A I L S  

Cud') CJA!*/.., ,[t v  ,  . b . .  

ICLEVATTONS BASED ON USPS RVOLIOIL P L A T E  B  



UK 

Passaic Valley Sewerage Commissioners 

Sewer System Inventory and Assessment Report 

CSO Control Facility Information 

on 

Peddie District, Newark 
PVSC NJPDES No. 60 

1996 

K L L 0 0 1 9 2 1  



o  
o  

VO 

ro  
PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PEDDIE DISTRICT, NEWARK 

PLAN AND PROFILE 

Mam, 
PLATE A 



LEGEND 

STORM FLOW / OVERFLOW 
CZZC> DRY WEATHER FLOW 

PEDDIE DISTRICT TRUNK SEWER 

o 
o 

VD 

* 84" x 162" RCP BOX CULVERT 

C=> 

C=> t=> 

i— 
I— OA" 84" x 132" RCP BOX CULVERT 

DIVERSION CHAMBER 

60"# RCP PVSC INTERCEPTOR 

METER CHAMBER 

i  
• 

I 

n 

REGULATOR CHAMBER 

OVERFLOW 

PERIPHERAL 
DITCH 

TO 
NEWARK BAY 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

PEDDIE DISTRICT. NEWARK 

SCHEMATIC 

"Mm i 
PLATE B 



L-ECES 
QLLECTOR SEWER 

— CUNEATION OF SUB-AREA 
©DIE DISTRICT 
OU-ECTION SYSTEM 
©DIE DISTRICT 
OCRFLOW CHAMBER 
R5C TRUNK SEWER 

SCALE IN FEET 

PASSAIC VALLEY 8EWERAQE COMMSSIONERS 
PEDDIE DISTRICT. NEWARK 

PLAN OF COLLECTION SYSTEM 

K L L 0 0 1 9 2 4  E K i l l a m  
Anoditn&ratffrg Citpvcn PLATE C 

2/23/96 





Passaic Valley Sewerage Commissioners 

Sewer System Inventory and Assessment Report 

CSO Control Facility Information 

o n  

Queen Street, Newark 
PVSC NJPDES No. 61 

1996 

K L L 0 0 1 9  



!*•<• II. miaim 



LEGEND 

STORM FLOW / OVERFLOW 
C=> DRY WEATHER FLOW 

42"# RCP PVSC INTERCEPTOR 

METER CHAMBER 

REGULATOR CHAMBER 

DIVERSION CHAMBER 

ci QUEEN DISTRICT 
o TRUNK SEWER 

60" x 120" RCP 
BOX CULVERT 

* * 

•CO 

ma} c=> aa&fr i—s 

/ 
/ 

z PERIPHERAL DITCH 
/' TO 

NEWARK BAY 
\ . ̂  

/ 

CULVERT 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

QUEEN DISTRICT, NEWARK 

SCHEMATIC 

"Ham. I 
PLATE B 



IEGEND 
COLLECTOR SEWER 

— — 10 • DELINEATION OE SUB-AREA 
• •••MHI QUEEN DISTRICT 

COLLECTION SYSTEM 
4 QUEEN DISTRICT 
T OVERFLOW CHAMBER 

• PVSC TRUNK SEWER 

& 

K L L 0 0 1 9 2 9  

PASSAIC VALLEY 8EWERAQE COMMAS ION ERS 
QUEEN DISTRICT. NEWARK 

PLAN OF COLLECTION SYSTEM 

1500 1500 3000 \K 
SCALE IN FEET Killam ACCOOOTOECOSAITFEG ENFMVT PLATE C 

2/23/96 





Passaic Valley Sewerage Commissioners 

Sewer System Inventory and Assessment Report 

CSO Control Facility Information 

on 

Waverly District, Newark 
PVSC NJPDES No. 6 

1996 

K  L  L  0 0 1  9 3 1  



DIVERSION 
CHAMBER 

ZK 

C D  
0 

'N.0 
01 
1^3 

96"# RCP 
OUTFALL 

I  

A 

I 
J J  

I  

I  

WAVERLY DISTRICT 
TRUNK SEWER 
96"# RCP 

LEGEND 

STORM FLOW / OVERFLOW 
1=0 DRY WEATHER FLOW 

I  
* 

I  

~7 

REGULATOR CHAMBER 

METER CHAMBER 

t=0 

54"# RCP 

36"# RCP 
OUTFALL 

TO PERIPHERAL 
DITCH EAST OF 

U.S. ROUTES 1 & 9 

PASSAIC VALLEY SEWERAGE COMMISSIONERS 

WAVERLY DISTRICT, NEWARK 

SCHEMATIC 
IE fta 



IFGFND 
_ COLLECTOR SEWER 

or a OEUNEATION OF SUB-AREA 
.mm WAVERLY DISTRICT 

COLLECTION SYSTEM 

• WAVERLY DISTRICT 
OVERFLOW CHAMBER 

__ PVSC TRUNK SEWER 

K L L C a 1 9 3 3  

PASSAIC VALLSY SEWERA^e COMMISSIONERS 
WAVERLY DISTRICT NEWARK 

PLAN OF COLLECTIOM SYSTEM 

1500 0 

tSS5B2S^ 
1500 3000 

SCALE IN FEET PLATE 
2/23/96 





CZ3 
pq 

Cf t C  V l M O N l  )  

I ' 


